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INDANE ACETIC ACID DERIVATIVES AND THEIR USE AS PHARMACEUTICAL 
AGENTS, INTERMEDIATES. AND METHOD OF PREPARATION 

[001] This application claims benefit of U.S. Provisional Application Serial No. 
60/435.310, filed December 20, 2002, the contents of which are incorporated herein by 
reference in their entirety. 

FIELD OF THE INVENTION 
[002] This invention is directed to indane acetic acid derivatives and their use in 
phamnaceutical compositions for the treatment of diseases such as diabetes, obesity, 
hyperiipidemia, and atherosclerotic disease. The invention is also directed to 
intermediates useful in preparation of indane acetic derivatives and to methods of 
preparation. 

BACKGROUND OF THE INVENTION 
[003] Type 2 diabetes is the more common fbnm of diabetes, with 90-95% of 
hypei^lycemic patients experiencing this fonn of the disease. In type 2 diabetes, there 
appears to be a reduction in the pancreatic p-oell mass, several distinct deflects in insulin 
secretion, and a decrease in tissue sensitivity to insulin. The symptoms and 
consequences of this form of diabetes include fatigue, frequent urination, tiiirst, blun^d 
vision, finequent infections and slow healing of sores, diabetic nerve damage, retinopathy, 
micro and macro blood vessel damage, and heart and renal disease. 

[004] Resistance to the metabolic actions of insulin is one of the key features of type 2 
diabetes. Insulin resistance is characterized by impaired uptake and utilization of glucose 
in insulin-sensitive target organs, for example, adipocytes and skeletal muscle, and by 
impaired inhibition of hepatic glucose output. Functional Insulin deficiency, insulin 
resistance in tiie periphery, and the failure of insulin to suppress hepatic glucose output 
results in fosta'ng hyperglycemia. Pancreatic p-cells compensate for ttie insulin resistance 
by secreting Increased levels of Insulin. However, ttie p-cells are unable to maintain this 
high output of Insulin, and eventually, the glucose-induced insulin secretion falls, leading 
to the deterioration of glucose homeostasis and to the subsequent development of overt 
diabetes. Hyperinsulinemia is also linked to insulin resistance, hypertriglyceridemia, low 
htgh-densrty lipoprotein (HDL) cholesterol, and increased plasma concentration of low- 
density lipoproteins (LDL). The association of insulin resistance and hyperinsulinemia 
with these metabolic disorders has been termed "Syndrome X," and has been strongly 
linked to an increased risk of hypertension and coronary artery disease. 
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[005] Obesity is an excessive accumulation of adipose tissue. Excess adipose tissue is 
associated with the development of serious medical conditions, for example, type 2 
diabetes, hypertension, coronary artery disease, hyperlipidemia, obesity, and certain 
malignancies. The adipocyte may also influence glucose homeostasis through the 
production of tumor necrosis factor a (TNFa) and other molecules. 

[006| Atherosclerotic disease is known to be caused by a number of factors, for example, 
hypertension, diabetes, low levels of HDL. and high levels of LDL Atherosderotio-related 
diseases include cardiovascular disease, coronary heart disease (CHD). cerebrovascular 
disease, and peripheral vessel disease. Coronary heart disease includes CHD death, 
myocardial infarcHori, and coronary revascularization. Cerebrovascular disease includes 
ischemic or hemorrhagic stroke, and transient ischemic attacks. 

[007] Accordingly, despite the presence of some phamnaceuticals that are used to treat 
these diseases, there remains a need for new phamnaceuticals that are botii safe and 
effective agents for the treatment of the disease, and for useful methods to prepare them. 

[008] The present invention relate to compounds which are useful in the treatment of 
diabetes and related disorders such as Syndrome X. impaired glucose tolerance, 
impaired fasting glucose, and hyperinsulinemia; obesity; atherosclerotic disease, 
dyslipidemia, and related disorders such as hypertriglyceridemia, low HDL cholesterol, 
and hypercholesteremia; cardiovascular disease; and cerebrovascular disease. 



DESCRIPTION OF THE INVENTION 



[009] The invention provides indane acetic acid derivatives of Fonmula (I) 




(I) 



wherein 



R^andR^ 



are independently H, Ci-Ce alkyl. or CrCe cycloalkyi; 



L is a linker and selected from 



-(CHzk-X-. 
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-Y-(CH2)„-X-, 



and 



/CH2)p 



i-N 



\ 



(CH2)q 




(CH2)t-X-i 



wherein 



X is selected from the group O, S, S(=0), and S(=0)2. 

Y is selected from the group O, NR^, S, S(=0). and S(=0)2, 

mis 1,2, or 3, 

nis2, 3, or4. 

tisOor 1, 

pis 0,1, 2, or 3, 

q is 1, 2, 3, or 4. 

wherein the sum of p and q is 1 , 2, 3, or 4; 



Ar is selected from the group phenyl and a 6-membered heteroaryl ring containing up to 
three N atoms, 

said Ar being optionally substituted at any available position by 1 to 5 



optionally fused to a 5- or 6-membered saturated carbocyclic ring, 
a &- or 6-membered unsaturated cart>ocycllc ring, or 
a 5- or 6Hfnembered heterocyclic ring containing up to 3 additional 

heteroatoms selected friom N, O, and S, 
wherein 



said fused ring may be optionally substituted at any 
available position by 1 to 4 independently selected 
groups; 



independently selected groups, 
and 
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R^is selected from 

• hydroxy, 

• SH. 

• halo, 

• CN. 

• NO2. 

• C(=0)OH. 

• C(=0)-OCi-C6alkyl, 

• C(=0>-OC3-C6cycloalkyl. 

• m^R\ 

• C{=0)NR®R^ 

• C(=S)NR^R^ 

Ci-CealkyI optionally substituted with halo. OH, NR^R^, or Ci-Ce alkoxy, 

• Ci-CehaloalkyI, 

• Ci-Ce alkoxy, 

• Ci-Ce thioalkyi, 

• CrCealkenyl, 

• CrCehaloalkoxy, 

• C3-C8 cydoalkyi, 

• C^-Cgcycloalkoxy, 

• phenoxy optionally substituted on the phenyl ring with halo, Ci-Ce alkyi, or Ci-Ce 

alkoxy, and 

• a mono or bicyclic ring radk^l selected from the group consisting of 

a) phenyl optionally fused to 

a 5- or 6-membered saturated or partially unsaturated carbocylic 
ring, or 

a 5- or 6-membered saturated or partially unsaturated 

heterocyclic ring containing from 1-3 heteroatoms selected 
from N, O, and S, 

b) a 5- or 6-membered heterocyclic ring radical containing up to 4 
heteroatoms selected firom N, O, or S, optionally fused to 

a 5- or 6-membered saturated or partially unsaturated 
carixK^ic ring, or 

a 5- or 6-membered saturated or partially unsaturated 
heterocyclic ring containing from 1-3 heteroatoms selected 
from N, O, and S, 
4 
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said mono or bicyclic ring radical being optionally substituted with up to 
5 groups independently selected from 

• halo, 

• hydroxy, 

• 0X0. 

• CN, 

• Ci-CealkyI optionally substituted with halo, OH, NR®R^, or d-Ce 

alkoxy, 

• Ci-Cehaloalkyl. 

• Ci-Ce alkoxy, 

• Ci-CethioalkyI, 

• Ci-Cehaloalkoxy, 

• Ca-Cs cycloalkyi, 

• Cg-Cecycloalkoxy, 

• Ci-Ceacyl, 

• C(=0)OH, 

• CH2C(=0)0H, 

• NR^R^ 

• C(=0)NR®R^ 

• C(=0)0Ci-C6alkyl. and 

• C(0)OCVC6cycloalkyl; 

R^ is selected from 

• oxo, 

• hydroxy, 

• halo, 

• CN. 

• NR^R^ 

• Ci-Ce alkyi optionally substituted with OH, NR^R^ or Ci-Ce alkoxy, 

• Ci-Ce haloalkyi, 

• Ci-Ce alkoxy, 

• CrCethioalkyI, 

• Ci-Ce haloalkoxy. 

• Ca-Ca cycloalkyi, and 

• CrCscydoalkoxy; 
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is selected from 

• H. 

• Ci-Ce alkyi optionally substituted with CyCe cydoalkyl, 

• Ci-Ceacyl, 

• benzyl optionally substituted with halo, pi-Cealkoxy, (Ci-C6)alkyl, CN, NH2, 

NI(CrC3)alkyl]2. NO2. or CF3. 

• CrCe cydoalkyl, and 

• C(=0)0CrC6alkyl; 

and R^are independently selected from 

• H, 

• CrCealkyI optionally substituted with Cs-Ce cydoalkyl, 

• Ci-Cgacyl, 

• benzyl optionally substituted with halo, Ci-Cealkoxy, (Ci'C6)alkyl, CN, NH2, 

N[(Ci-C3)alkyfl2.N02.orCF3. 

• Ca-Ce cydoalkyl, and 

• phenyl optionally substituted with halo, Ci-Cealkoxy, (Ci-C6)alkyl, CN, N[(Ci- 

C3)alkyll2, NO2, or CF3, 

or 

R^ and R^ may be taken together with the nitrogen atom to which they are attached to 
iorm a 5- or G-membered heterocyclic ring optionally intenrupted by NR^ or O; 

and the phannacologically acceptable esters and salts thereof; 

provided that when L is -Y-(CH2)n-X-, X is O, Y is O, and Ar is phenyl; then R^ 

cannot be a hydroxy group in the meta positk>n relative to the attachment point of L on 

the phenyl ring. 

DEHNinONS 

[010] The terms identified above have the fr)llowing meaning throughout: 
The term "halo" means F, CI, Br, or I. 

[Oil] The term "Ci-Cealkyl" means a straight or branched saturated hydrocarbon carbon 
chain of finom 1 to about 6 carix)n atoms, respectively. Examples of such groups include 
methyl, ethyl, isopropyl, sec4)utyl, 2-methylpentyl, n-hexyl, and the like. 

[012] The term "Cz-Ce alkenyl" means a straight or branched unsaturated hydrocaribon 
carbon chain of from 2 to about 6 carit)on atoms. Examples of such groups indude vinyl, 
allyl, isopropenyl, 2-butenyl, 3-ethyl-2-butenyl, 4-hexenyl, and the like. 
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(013] The term "C1-C6 haloalkyP means a Ci-CealkyI group substituted by 1 to 3 halogen 
atoms or fluorine up to the perfluoro level. Examples of such groups include 
trifluoromethyl, tetrafluoroethyl, 1,2-<Jichloropropyl, 5-bromopentyl, 6-iodohexyl. and the 
like. 

[014] The terms "Ca-Cecycloalkyl" and "CrCacycloalkyI" mean a saturated carbocyclic 
ring system of from 3 to about 6 carbon atoms or from 3 to about 8 cartoon atoms, 
respectively. Examples of such groups include cydopropyl, cyclobutyl. cydopentyl, 
cydohexyl, and the like. 

[015] The temn "Ci-Ce acyl" means a Ci-Ce alkyi group attached at the cart)onyl carbon 
atom. The radical is attached to the nest of the molecule at the cartx)nyl bearing carbon 
atom. Examples of such groups indude acetyl, propionyl, n- butanoyi, 2- 
methylpentantoyi, and the like. 

[016] The term "Ci-Ce alkoxy" means a linear or branched saturated carbon group having 
from 1 to atK>ut 6 C atoms, said carbon group being attached to an O atom. The O atom 
is the point of attachment of the alkoxy substituent to the rest of the molecule. Such 
groups include, but are not limited to, methoxy, ethoxy, n-propoxy, isopropoxy, and the 
like. 

[017] The term "Ci-Ce thioalkyi" means a linear or branched saturated carbon group 
having from 1 to atx>ut 6 C atoms, said carl>on group being attached to an S atom. The S 
atom is the point of attachment of the thioalkyi substituent to the rest of the molecule. 
Such groups indude, for example, methylthio, propylthio, hexylthio, and the like. 

[018] The term "Ci-Ce haloalkoxy" means a Ci-Ce alkoxy group further substituted on C 
with 1 to 3 halogen atoms or fluorine up to the perfluoro level. 

[019] The term "Cs-Cscydoalkoxy' means a Cs-CacydoalkyI group attached to an Q 
atom. The O atom is the point of attachment of the cydoalkoxy group with the rest of the 
molecule. 

[020] The term "phenox/* means a phenyl group attached to an O atom. The O atom is 
the point of attachment of the phenoxy group to the rest of the molecule. 

[021] The term "6-membered heteroaryl ring" means a 6-membered monocyclic 
heteroaromatic ring radical containing 1-5 carbon atoms and up to the indicated number 
of N atoms. Examples of 6-membered heteroaryl rings ara pyridyl, pyrimidyl, pyridazinyl, 
pyrazlnyl, triazinyl, and the like. 
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[022] The term "5- or 6-membered heterocyclic ring" means a 5 or 6-memberecl ring 
' containing 1-5 C atoms and up to the indicated number of N, O, and S atoms, and may 
be aromatic, partially saturated, or fully saturated. 

[023] The term "optionally substituted" means that, unless indicated othenArise, the 
moiety so modified may have from one to up to the number of the substituents indicated, 
provided the resulting substitution is chemically feasible as recogized in the art Each 
substituent may replace any H atom on the moiety so modified as long as the 
replacement is chemically possible and chemically stable. For example, a chemically 
unstable compound would be one where each of two substituents is bonded to a single C 
atom through each substituents heteroatom. Another example of a chemically unstable 
compound would be one where an alkoxy group is bonded to the unsaturated cart)on of 
an alkene to form an enol ether. When there are two or more substituents on any moiety, 
each sut)stituent is chosen independently of the other substituent so that accordingly, the 
substituents can be the same or different 

[024] When the 5-or 6-membered heterocyclic ring is attached to the rest of the molecule 
as a substituent, it becomes a radical. Examples of 5- or 6-membered heteroaryi ring 
radicals are fiiryl, pyrrolyl, thienyl, pyrazolyl, isoxazolyl, imidazolyl, oxa^lyl, thiazolyl, 
isothiazolyl, triazolyl, thiadiazolyl, oxadiazolyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, 
triazinyl, and the like. Examples of partially unsaturated 5- or 6-membered heterocyclic 
ring radicals include dihydropyrano. pyrrolinyl, pyrazolinyl, imidazolinyl, dihydrofuryl, and 
the like. Examples of saturated 5- or 6-membered heterocyclic ring radicals include 
pynrolidinyl. tetrahydropyridyl. piperidinyl, morpholinyl, tetrahydrofuryl, tetrahydrothienyl, 
piperazinyl, and the like. The point of attachment of the radical may be fi^om any available 
C or N atom of the ring to the rest of the molecule. 

[025] When the 5-or 6-membered heterocyclic ring is fused to another ring contained in 
the rest of the molecule, it forms a bicyclic ring. Examples of such 5-and 6-heterocyclic 
fused rings include pyrrolo. furo, pyrido, piperido, thieno, and the like. The point of fusion 
is at any available face of the heterocyclic ring and parent molecule. 

[026] The linker L is substituted at either the 4- or 5 carix)n atom (as shown below) of the 
indane ring in Formula (1), replacing a H atom. 

(I) 
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[027] The compounds described in Tables 1-19 are intended to be representative 
examples of the invention, and it will be understood that the scope of the invention is not 
limited by the scope of the examples. Those skilled in the art will recognize that the 
invention may be practiced with variations on the disclosed structures, materials, 
compositions and methods, and such variations are regarded as within the ambit of the 
invention. 

[028] A salt of a compound of Formula (I) may be prepared in situ during the final 
isolation and purification of a compound or by separately reacting the purified compound 
in its free base form with a suitable organic or inorganic acid and isolating the salt thus 
formed. Likewise, when the compound of Formula (I) contains a carboxylic acid moiety, . 
(e.g., R** = H), a salt of said compound of Fonrnula (I) may be prepared by separately 
reacting it with a suitable inorganic or organic base and isolating the salt thus fomied. 
The term "pharmaceuta'cally acceptable saif refers to a relatively non-toxic, inorganic or 
organic acid addition salt of a compound of the present invention {see, e.g.. Berge et al., 
J. Phamn. Sci. 66:1-19, 1977). 

[029] Representative salts of tiie compounds of Formula (I) include the conventional 
non-toxic salts and the quaternary ammonium salts which are formed, for example, from 
inorganic or organic acids or bases by means well known in the art For example, such 
acid addition salts include acetate, adipate, alginate, ascori^ate, aspartate, benzoate, 
benzenesulfonate, bisulfate, butyrate, citrate, camphorate, camphorsulfonate, cinnamate, 
cyclopentanepropionate, digluconate, dodecylsuffate, ethanesuffonate, fumarate, 
glucoheptanoate, glycerophosphate, hemisulfate, heptanoate, hexanoate. hydrochloride, 
hydrobrDmide, hydroiodide, 2-hydroxyethanesulfonate, itaconate, lactate, maleate, 
mandelate, metiianesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, 
pamoate, pectinate, persutfate, 3-phenylpropionate, picrate, pivalate, propionate, 
succinate, sulfonate, tartrate, ttik)cyanate, tosylate, undecanoate, and ttie like. ^ 

[030] Base salts include, for example, alkali metal salts such as potassium and sodium 
salts, alkaline eartti metal salts such as calcium and magnesium salts, and ammonium 
salts with organic bases such as dicydohexylamine, ethanolamine, and N-methyl-D- 
glucamine. Additionally, basic nitrogen containing groups in the conjugate base may be 
quatemized with such agents as lower alky! halides such as metiiyl. ethyl, propyl, and 
butyl chlorides, bromides and iodides; dialkyi sulfates like dimethyl, dietiiyl, and dibutyl 
sulfate; diamyl sulfates; long chain halides such as decyl, lauryl, myristyl, and strearyl 
chlorides, bromides and iodides; aralkyi halides like benzyl and phenethyl bromides, and 
tiie like. 
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[031] The esters of Formula (I) in the present invention are non-toxic, pharmaceutically 
acceptable esters, for example, alkyi esters such as methyl, ethyl, propyl, tsopropyl, butyl, 
isobutyl, or pentyl esters. Additional esters such as, fDr example, methyl ester or phenyl- 
C1-C5 alkyI may be used. The compound of Fomnula (I) may be esterified by a variety of 
conventional procedures including reacb'ng the appropriate anhydride, carit)oxylic acid, or 
acid chloride with the alcohol group of the Foonula (I) compound. The appropriate 
anhydride may be reacted with the alcohol in the presence of a base to facilitate acylation 
such as 1,8-bis[dimethylamino]naphthalene or N,N-dimethylaminopyridine. An 
appropriate cart>oxylic add may be reacted with the alcohol in the presence of a 
dehydrating agent such as dicyclohexylcartxKliimide, 1-[3-dimethylaminopropyr|-3- 
ethylcarbodiimide, or other water soluble dehydrating agents which are used to drive the 
reaction by the removal of water, and optionally, an acylation catalyst. Esterificatlon may 
also be effected using the appropriate cartx)xylic acid in the presence of trifluoroacetic 
anhydride and optionally, pyridine, or in the presence of N,N-carbonyldiimidazole with 
pyridine. Reaction of an acid chloride with the alcohol may be carried out with an 
acylation catalyst such as DMAP or pyridine. 

[032] One skilled in the art would readily know how to successfully carry out these as 
well as other methods of esterification of alcohols. 

[033] Additionally, sensitive or reactive groups on the compound of Formula (I) may need 
to be protected and deprotected during any of the above methods for forming esters. 
Protecting groups in general may t>e added and removed by conventional methods well 
known in the art (see, e.g., T. W. Greene and P.G.M. Wuts, Protective Groups in Organic 
Synthesis: Wiley: New Yoric, (1999)). 

[034] The compounds of Formula (I) may contain one or more asymmetric centers, 
depending upon the location and nature of tiie various substituents desired. Asymmetric 
carix>n atoms may be present in the (R) or (S) configuration. Preferred isomers are those 
with the absolute configuration which produces the compound of Fonmula (I) with the 
more desirable biological activity. In certain instances, asymmefay may also be present 
due to restiicted rotation about a given bond, for example, tiie central bond adjoining two 
aromatic rings of ttie specified compounds. 

[035] Substituents on a ring may also be present in either ds or trans fomn, and a 
substituent on a double bond may be present in either Z or £ fomn. 

[036] It is intended that all isomers (including enantiomers and diastereomers), either by 
nature of asymmetric centers or by restricted rotation as described above, as separated, 
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pure or partially purified isomers or racemic mixtures thereof, be included within the 
scope of the instant invention. The purification of said isomers and the separation of said 
isomeric mixtures may t>e accomplished by standard techniques known in the art 

[037] The particular process to be utilized in the preparation of the compounds of this 
invention depends upon the specific compound desired. Such factors as the selection of 
the specific moiety, and the specific substituents possible at various locations on the 
molecule, all play a role in the path to be followed in the preparation of the specific 
compounds of this invention. Those factors are readily recognized by one of ordinary skill 
in the art 

Reaction Schemes 

[038] In general, the compounds used in this invention may be prepared by standard 
techniques known in the art, by known processes analogous thereto, and/or by the 
processes described herein, using starting materials which are either commercially 
available or producible according to routine, conventional chemical methods. The 
following preparative reaction schemes are presented to aid the reader in the synthesis of 
the compounds of the present invention. Unless otherwise specifically defined within a 
scheme, the groups Ar, - X, Y, L. m, n, p, q, and t are as defined hereinabove. 
The use of ''Ig", and "Ig' " are used to indicate certain leaving groups which are 
appropriate for the reacb'on conditions described and have the same meaning throughout. 
Specifically, the designation "Ig" includes groups such as halo, mesylate, tosyiate, and the 
combination of OH/PPhd/ADDP; the designation "Ig' " includes such groups as halo, 
mesylate, tosyiate, and the like. The use of "pg" is used to indicate the presence of a 
standard protecting group which is appropriate for the reaction conditions descrit>ed and 
has the same meaning throughout Specifically, the designation "pg" includes such 
groups as Boc, Bn, TBDI\AS, and the like. 

[039] Reaction Scheme 1 is particulariy useful for the preparation of Formula (I) 

compounds in which L is -Y-(CH2)n"Xs X is O; and Y is O, S, or NR®. In this Scheme, a 

compound of Formula (IV) is prepared either by the basic coupling a compound of 

Formula (II), for example a phenol, thiophenol, or aniline, with a compound of Formula 

(III), for example, a dibromoalkane. AKematively a compound of Fomiula (VI), for 

example, a bromo or iodoarene, can be reacted with an alcohol, alkyi amine, or thiol, 

wherein the alkyI group is also substituted by an optionally protected alcohol (Formula 

VII), catalyzed by base and/or a palladium catalyst such as Pd (OAc)2/BINAP. The 

intennediate of Formula (IV) is then allowed to react with a hydroxyindane of Fomiula (V) 

with a base when required, such as CS2CO3, to give the compound of Fonfnula (la); 
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hydrolysis gives the corresponding add derivative of Formula (lb). Hydroxyindane 
compounds of Formula (V) are either commercially available or prepared as described in 
WO2003/011842A1. and in the examples described hereinbelow. 

[040] 



Ar— YH + 
(») 

At— Ig + 
(VI) 



Ig 



(CH2)i 
(III) 



Ig 



HY 



(VII) 



/P9 



Reaction Scheme 1 
CS2CO3. DMF 



ArY, 



V /I9 
^CH2)^ 

(IV) 



1. base and/or 
Pd catalyst 

2. deprotect 

3. transform to Ig 



HO 



y-COOR^ 

(V) 



Base. THF 
or 

ADDP. PPhg. 
THF 



ArYv 



(CHaX,-© 




COOR' 



UOH. THF/H2O 



(la):(l).L = -Y-(CH2X,-X-; 

X = 0;Y = O.S. orNR^ 



ArYv 



•(CH2)„-0- 




(Ib): (I). R^ =H: L = -Y-(CH2X,-X-: 
X = 0: Y = O.S,orNR^ 



[041] Reaction Scheme 2a is variation of Reaction Scheme 1, also useful for preparation 
of Formula (I) compounds in which L is -Y-(CH2)n-X-; X is O; and Y is O, S, or NR®. In this 
Scheme, the compound of Formula (III) is first allowed to react with the hydroxyindane of 
Formula (V) in the presence of a base when required, such as CS2CO3 to form the 
intemnediate of Formula (VIII). This intemiediate is then allowed to react with the Ar-YH 
compound also in the presence of a base when required, such as CS2CO3, to form the 
compound of Fomnula (la) as described for Reaction Scheme 1. 
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[042] Reaction Scheme 2a 




(la):{l),L = -Y^CH2)„-XsX = 0; 
Y = 0, S,orNR^ 



[043] Reaction Scheme 2b is a further variation for the preparation of the above 
descrit>ed Formula (la) compounds in which the hydroxyindane of Formula (V) is first 
allowed to react with the compound of Formula (IX) in the presence of a base when 
required, such as CS2CO3, to provide the intermediate of Formula (X). Following 
deprotection, coupling with the Formula (XI) compound In the presence of base and/or in 
the presence of a palladium catalyst (e.g., Pd(OAc)^INAP), provides the Fomnula (la) 
product. 
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[044] Reaction Scheme 2b 




(la): {IX L = -Y-(CH2)n-X-;X=0; 
Y=0,S.orNR^ 

[045] Reaction Schemes 3-18 illustrate other specific methods of preparation of Formula 

(I) compounds, which are, in general variations of Reaction Schemes 1-3 or methods 
analogous thereto. 

[046] Reaction Scheme 3 illustrates a more specific preparation of compounds of 
Formula (I) in which Ar is substituted pyridyl, L is -Y-(CH2)n-X-, and X and Y are O. This 
represents an example of Reaction Scheme 2a in which the Ar-YH compound of Formula 

(II) is the hydroxypyridine compound of Formula (Ha). Reaction of (Ha) with the Fomnula 
(VIII) indane intermediate under basic conditions (e.g., CS2CO3) gives the ester product of 
Fomnula (Ic) and hydrolysis as described above provides the acid of Formula (Id). 
Compounds prepared by this method appear in Examples 246-247 below and in Table 
9a. 
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[048] Reaction Scheme 4 illustrates the specific preparation of compounds of Formula (I) 
in vyhich Ar is substituted pyridyl, L is ~Y-(CH2)n-X-. X and Y are O, and n is 2. This a 
specific example of Reaction Scheme 2a and Reaction Scheme 3 in which the coupling of 
(Villa) and (lla) is carried out under Mitsunobu conditions. Compounds prepared by this 
method appear in Examples 248-251 below and in Table 9a. 
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[049] Reaction Scheme 4 




(If) 



[050] Reaction Scheme 5 illustrates the synthesis of Formula (I) compounds in which Ar 
is substituted S-thiazolylpyridinyl, L is -Y-(CH2)n-X-, and X is O. This represents a more 
specific example of Reaction Scheme 1 in which the coupling of (IVa) and (V) is earned 
out under Mitsunobu conditions. The cyano substitutent on the pyridine ring is then 
further converted into a thiazole ring in two steps, giving the compounds of Formula (Ig) 
and (Ih). Compounds prepared by this method are shown in Examples 257-261 and in 
Table 10a below. 
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[051] Reaction Scheme 5 




[052] Reaction Scheme 6 illustrates specific synthesis of Fonmula (I) compounds In 
which At is substituted 5-thiazolylpyridinyl, L is -Y-(CH2)n-0-. Y is NR^. and n is 3. The 5- 
thiazolyl substituent is prepared in the same fashion as in Reaction Scheme 5 above. 
Compounds prepared by this method are shown in Examples 262-268 and in Table 10a 
below. 
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[053] Reaction Scheme 6 




(Ij) 

[054] Reaction Scheme 7 illustrates the specific synthesis of Formula (I) compounds in 
which Ar is substituted pyrimidinyl, L is -Y-(CH2)n-0-, and Y is NR^ The coupling of the 
bromopyrimidine intermediate fonmed in the intitial coupling is N-alkylated to give the N-R^ 
group, and then further elaborated using Suzuki coupling conditions to provide the 
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compounds of Formula (Ik) and (Im). Compounds prepared by this method are shown in 
Examples 281-283 and in Table 1 1a below. 



[055] Reaction Scheme 7 




UOH, HgO 
EtOH. THF 



[056] Reaction Scheme 8 illustrates the specific synthesis of Formula (I) compounds in 
which At is 4-phenyl substituted pyrimidinyl, L is -Y-<CH2)n-0-, Y is NR®, and n is 3. This 
is a variation of Reaction Scheme 7 in which the Suzuki reation is carried prior to the 
coupling of the indane compound Formula (V) to the Ar-Y-(CH2)3-OH compound of 
Fomiula (IVb). Compounds prepared by this method are shown in Examples 290*293 
and in Table 12a bebw. 
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[057] Reaction Scheme 8 




[058] Reaction Scheme 9 illustrates a specific synthesis of Fonnula (I) compounds 
similar to Reaction Scheme 10, in which Ar is phenyl substituted pyridyl, L is 
-Y-(CH2)n-0-. and Y is NR^. It should be noted that the first step of the reaction 
sequence may generate a mixture of two possible regioisomers. in these cases, the 
mixture was separated at different stages of the reaction sequence. Compounds 
prepared by this method are shown in Examples 301-314 and in Table 13a below. 
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[059] Reaction Scheme 9 




[060] Reaction Scheme 10 illustrates a further synthesis of Formula (I) compounds in 
which At is phenyl substituted pyridyl, L is -Y-(CH2)n-0-, and Y is NR®. This Scheme 
represents a variation in the synthesis of the Fomiula (Ip) compound of Reaction Scheme 
9 in which the Suzuki reaction step is carried out first Compounds prepared by this 
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method are shown in Examples 315-320 and in Table 13a below. Hydrolysis of the ester 
of Formula (Ip), prepared by Reaction Scheme 10, to the acid of Formula (Iq) can be 
canied out as described in Reaction Scheme 9. 

[061] Reaction Scheme 10 





[062] Reaction Scheme 11 illustrates a synthesis of Formula (I) compounds in which Ar 
is substituted pyrimidyl. L is -Y-(CH2)n-0-, and Y is NR®. This represents the preparation 
of compounds in which the point of attachment of the pyrimidyl group to the the linker is 
the 4 (or 6) position rather than the 2-position as described in Reaction Schemes 7 and 8. 
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Compounds prepared by this method are shown in Examples 339-346 and in Tables 14a 
and 15a below, and Examples 297-300 in Table 12a. 



[063] 



Reaction Scheme 11 



R3.2 

n T H2N-(CH2)„-OH 
CI^N^I 



,3-2 



' Na2C03.EtOH a^N^N"^^"2)lNQH 



A.A..-(CH2)„ 



TBSg. EtaN 

DMAP.CH2CI2 CI'^N^N 
R3-2 H 
,3-1 



H 

base. R^-lg ' 
OTBS DMF 

d3-2 



CI^N'^N'^^^^^bTBS "C'.E«OH * '^"^ 



d2 



jx> 



(V) 



ADDP, PhgP. THF 



(IVe)' 



R 

(CH2)n^/ll 




^^B(OH)2 



c>3*2 • V I 



eq) 



Na2C03, toluene 

PdClzCdppO.CHaClz, 
1,4-dbxane 



LIOH. H2O 
EtOH, THF 



R 




,3*1 R 



(Ir) 

V-CO2H 




3-^-1 



(Is) 



* When R^^ = CF3 and R^^ = H, the product is obtained as a 1 :1 mixture with the regioisomer 
below: 



cr 

H 
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[064] Reaction Scheme 12 illustrates an additional synthesis of Fonnula (I) compounds 
In which Ar is substituted pyrimidyl, and R^ are H, L is -Y-(CH2)n-0-, and Y is NR®. 
Compounds prepared by this method are shown in Examples 408-410 and in Table 16a. 

[065] Reaction Scheme 12 




[066] Reaction Scheme 13 Illustrates the synthesis of Formula (I) compounds in which Ar 
is substituted pyrimidyl, L is -Y-{CH2)n-0-, and Y is O. Compounds prepared by this 
method are shown in Examples 438-439. 
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[0671 



Reaction Scheme 13 



N 




COzR^ 




H 1 ^ ^ 

a^H^o-^^^^^ ADDP.Ph3P.THF 
(ivg) 

[T^'Vn R*^-B(OH)2.Na2C03. toluene 



PddaCdppOCHaClz. 1.4-dioxane 




N 

(IV) 




EtOH, THF 



R2 
V--CO2H 



(Iw) 



[068] Reaction Scheme 14 illustrates the synthesis of Formula (I) compounds in which Ar 
is substituted pyrimidyl, L is -Y-(CH2X,-0-, and Y is NR®. Compounds prepared by this 
method are shown in Examples 440-446 and in Table 17a below. 
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[069] 



Reaction Scheme 14 
Parti 



CI 



CI^N^^I OH HOH 



H 



base. R*-lg' 



TBSCI.Et3N X.,X.,ACH.y>. DMF 
DMAP.CH2CI2 ^' K OTBS 



HCI. EtOH 



VCO2R' 
(V) 



ADDP. PhgP. THF 



(IVh) 



,jCX,^(ch2)ikoJ0C/ 



cr ^N' 



(XII) 
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[071] Reaction Scheme 15 illustrates the synthesis of Fomriula (I) compounds in which Ar 
is phenyl substituted pyrimidyl, L is 



/(CH2)p 



>-(CH2)t-X- 
(CH2), 



and X Is O. 

Compounds prepared by this method are shown in Examples 458-460, 467, and 468, and 
in Table 18a below. 
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[0721 



Reaction Scheme 15 



^^y^Me j[CH2)p 
Jl * ^(CH2),-OH 



cr "a 



Na2C03 
EtOH 



CI^N N-(CH2)p 

(CH2)^(CH2)t-OH 



ADDP, PhgP, THF 



(CHa), 



" (CH2)t-0 




COaR^ 



33-3-Z 



Na2C03, toluene 

PdCl2(dppf).CH2a2, 
1,4<lioxane 




3-3-1 



^N^N— (CH2)p 

(CH2)q (CH2),-0 

(laa) 




LiOH. H2O 
EtOH. THF 




"N^N— (CH2)p 

(CH2)q (CHzX-O 

(Ibb) 




[073] Reaction Scheme 16 illustrates the synthesis of Formula (I) compounds in which Ar 
Is sut)stituted pyridyl, L is -(CHaVX-, m is 2. and X is O. Compounds prepared by this . 
method are shown in Examples 4G9-473 and Table 19a below. 



* 
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[074] Reaction Scheme 16 




[075] Reaction Scheme 17 illustrates an alternate synthesis of Formula (I) compounds in 
which Ar is substituted pyridyl, L is -{CHzXn-X-. m is 2 and X is O. Compounds prepared 
by this method are shown in Examples 474-482 and Table 19a below. 
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[0761 



Reaction Scheme 17 



O OTsIa 
H3CV 



^ *^ ± k H20 

1^ O^N-^CHa 170-c O''" "CH3 



X 
H H 



"OAc 



POCI3. PCI5 
iAO'C 



(EtO)2CO^ 
CI^^N'^CHa LDA.THF 



H 



PH3 

O 




PdCl2(dppf).CH2Cl2 



r"B(OH)2. NaaCOa, H2O 
toluene, 1.4-dioxane 





OH 



(IVj) 



(Ihh) 



ADDP, PPhs 
THF 





[077] Reaction Scheme 18 illustrates the synthesis of Formula (I) compounds in which Ar 
is thiazolyl substituted phenyl. L is -Y(CIH2)n-X-. X is S, and Y is O. Compounds (Niepared 
by this method are shown in Example 504-510 below. 
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[078] Reaction Scheme 18 




CH3 (Ijj) 
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[0791 The preparation of Formula (I) compounds in which X and/or Y are S(=:0) or 
S(=0)2, can be prepared by standard oxidation of the conresponding Fonmula (I) 
compounds in which X and/or Y are S. using one [for S(=0)] or two [for S(=0)2l 
equivalents of an oxidizing agent such as m-chloroperbenzoic acid In an inert solvent. 

Preparation of Starting Materials 

[080] Starting materials are either commericially available or prepared by standard 
methods. Two specific methods are illustrated In Reactions Schemes 19 and 20 below. 

[081] The specific method of preparation of compounds of Formula (lie), used in the 
preparation of Fomriula (I) compounds in which Ar is benzisoxazolyl and X is O, is shown 
in Reaction Scheme 19. In this Scheme, the benzisoxazole ring is prepared in two steps 
from a readily available 2-hydroxyacetophenone, via oxime formation and cyclization 
using either DAST or Mitsunobu conditions. 

[082] Reaction Scheme 19 



[083] Reaction Scheme 20 illustrates the synthesis of starting materials of Formula (llh) 
used in the preparation of Formula (I) compounds in which Ar is n-propyl-substituted 
phenyl and Y is O. This Scheme represents a general method, more specifically 
described In Reaction Scheme 18 for Formula (He) where R® = CN. A phenol of Fomiula 
(I If) is converted to the 0-propenyl compound which is allowed to undergo a Claisen 
reanrangement to the 2i>ropenyl phenol of Formula (llg). Reduction of the propenyl 
substituent to a propyl substituent is canied out under standard hydrogenation conditions 
to give the Formula (llh) compound. 





a) DAST CH2CI2, -35°C 

b) PPhg. DIAD or DEAD. THF, G°C 



(lie) 
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[084] 



Reaction Scheme 20 




iH 



+ H2C 



CS2CO3. DMF 



rt.12h 



(llf) 




BCI3. CH2CI2. -15°C 



200*0 or 




^OH 
^CH2 



H2 

Pd/C. EtOH 
rt.20h 




OH 
■CH3 



(iig) 



(iih) 



[085] The following specific examples are presented to illustrate the invention described 
herein, but should not be donstmed as limiting the scope of the invention In any way. 

General Experimental Methods 

[0861 Air and moisture sensitive liquids and solutions were transferred via syringe or 
cannula, and introduced into reaction vessels through rubber septa. Commercial grade 
reagents and solvents were used without further purification. The term "concentration 
under reduced pressure" refers to use of a Buchi rotary evaporator at approximately 
15 mm of Hg. All temperatures are reported unconected in degrees Celsius (**C). Column 
chromatography (flash chromatography) was preferably performed on a Biotage system 
using 32-63 micron, 60 A, silica gel pre-packed cartridges. Purification using preparative 
reversed-phase HPLC chromatography were accomplished using a Gilson 215 system, 
using a YMC Pro-CIS AS-342 (150 x 20 mm I.D.) column. Typically, the mobile phase 
used was a mbcture of HaO (A) and MeCN (B). The water could be mixed or not with 
0.1% TFA. A typical gradient was: 
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Time 
[min] 


A: % 


B: % 


Flow 
[mL/min] 


0.50 


90.0 


10.0 


1.0 


11.00 


0.0 


100.0 


1.0 


14.00 


0.0 


100.0 


1.0 


15.02 


100.0 


0.0 


1.0 



[087] Chiral analytical HPLC experiments were perfomned using one of the two following 
methods using a Varian Pro Star 1200: 

A: Column: Chiracel AD, 4.6 (I.D.) x 250 mm 

Mobile Phase: A 0.1% TFA in hexanes; B: 0.1%TFAin/-PrOH; 

Isocratic: 95%A {5%B), 20 min. 

How Rate: 1.5 mUmin 

Detector (UV): 284 nm 
B: (Dolumn: Chiracel AD. 4.6 (I.D.) x 250 mm 

Mobile Phase: A: 0.1% TFA in hexanes; B: 0.1% TFA in A-PrOH 

Isocratic: 95%A {5%B), 25 min. 

Flow Rate: I.OmL/min 

Detector (UV): 284 nm 

[088] Bectron impact mass spectra (El-MS or GC-MS) were obtained with a Hewlett 
Packard 5989A mass spectrometer equipped with a Hewlett Packard 5890 Gas 
Chromatograph with a J & W DB-5 column (0.25 uM coating; 30 m x 0.25 mm). The ion 
source was maintained at 250X and spectra were scanned from 50-800 amu at 2 sec 
per scan. 

[089] High pressure liquid chromatography-electrospray mass spectra (L&-MS) were 
obtained using a Hewlett-Packard 1100 HPLC equipped with a quaternary pump, a 
variable wavelength detector set at 254 nm, a YMC pro C-18 column (2 x 23 mm, 120A), 
and a Rnnigan LCQ ion trap mass spectrometer with electrospray ionization. Spectra 
were scanned from 120-1200 amu using a variable ion time according to the number of 
ions in ttie source. The eluents were A: 2% acetonitrile in water with 0.02% TFA, and 
B: 2% water in acetonitrile with 0.018% TFA. Gradient elution fi^om 10% to 95% B over 
3.5 min at a flowrate of 1.0 mUmin was used with an initial hold of 0.5 min and a final 
hold at 95% B of 0.5 min. Total mn time was 6.5 min. For consistency in characterization 
data, the retention time (RT) is reported in min at the apex of the peak as detected by the 
UV-Vis detector set at 254 nm. 
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[090] Routine one-dimensional NMR spectroscopy was perfomned on 300 or 400 MHz 
Varian Mercury-plus spectrometers, ^e saj^les were dissolved in deuterated solvents 
obtained from Cambridge Isotope L^^ ana|^nsf erred to 5mm ID Wilmad NMR tubes. 
The spectra were acquired at 293 i^^^^^Qj^^i shifts were recorded on the ppm 
scale and were referenced to the a||>|6Ffnai^qsidua^ solvent signals, such as 2.49 ppm 
for DMSO-C/& 1.93 ppm for CD3CN, Imp^for CD3OD, 5.32 ppm for CD2CI2, and 7.26 
ppm for CDCI3 for spectra, and 39.5 ppm for DMSO-d& 1.3 ppm for CD3CN, 49.0 ppm 
for CD3OD. 53.8 ppm for CD2CI2, and 77.0 ppm for CDCI3 for ^^C spectra. General 
methods of preparation are illustrated in the reaction schemes, and by the specific 
preparative examples that follow. 

Abbreviations and Acronyms 
[091] When the following abbreviations are used throughout the disclosure, they have 
the following meaning: 



Ac acetyl 

AcOH acetic add 

ADDP 1 , 1 4a^icartx)nyQdipiperidine 

AMU Atomic Mass Unit 

Bn benzyl 

Boc ' M>utoxycarbonyl 

Bu butyl 

CDCI3 deuterochloroform 

Celite® registered trademark of Celite Corp. brand of diatomaceous earth 

CI chemical ionization 

d doublet 

dd doublet of doublet 

ddd doublet of doublet of doublet 

de diastereomeric excess 

DAST (diethylamino) sulfur hrifluoride 

DEAD diethyl azodicarboxylate 

DIA dilsopropylamine 

DIAD diisopropyl azodicarboxylate 

DMAP 4-(A/,Akllmeaiyl)amino pyridine 

DME dimethoxyethane 

DMF A/,Akiimethyl formamide 

DMSO dimettiylsulfoxide 
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DMSO-c/e dimethylsulfoxide-de 

DOWEX® 66 Dowex hydroxide, weakly basic anion, macroporous, 25-50 mesh 

dppf 1 . 1 '-bis(diphenylphosphino)fenrocene 

Drierite® anhydrous calcium sulfate (W. A. Hammond Drierite Co.) 

ee enantiomeric excess 

El electron impact ionization 

El - MS electron impact - mass spectrometry 

eq equivalent 

Et ethyl 

EtOH ethanol 

EtOAc ethyl acetate 

EtSH ethane thiol 

g gram 

GC-MS gas chromatography - mass spectrometry 

h hour(s) 

NMR proton nuclear magnetic resonance 

Hex hexanes 

HPLC high performance liquid chromatography 

LC-MS liquid chromatography / mass spectroscopy 

LDA lithium diisopropylamide 

m multiplet 

M molar 

m/z mass over charge 

Me methyl 

MeCN acetonitrile 

mg milligram 

MHz megahertz 

min minute(s) 

mol mole 

mmol millimole 

MS mass spectrometry 

N normal 

NMR nuclear magnetic resonance 

NaOAc sodium acetate 

Pd/C ^ palladium on carbon 



PdCl2(dppf).CH2Cl2 [1 .1 -bis(diphenylphosphino)ferrocenel dichloropalladium (II) 
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complex with dichloromethane (1:1) 


Ph 


phenyl 


PPha 


triphenylphosphine 


ppm 


parts per million 


psi 


pounds per square inch 


Pr 


propyl 


q 


quartet 


qt 


quintet 


. quant 


quantitative 


Rf 


TLC retention factor 


rt 


room temperature 


RT 


retention time (HPLC) 


s 


singlet 


TBAF 


tetrabutyl ammonium fluoride 


TBS 


ferf-butyldimethylsilyl 


TBSCI 


te/f4)utyldimethylsilyl chloride 


TFA 


trifluoroaoetic add 


THF 


tetrahydrofuran 


TLC 


thin layer chromatogiraphy 


. TMS 


tetramethyisiiyi 


v/v 


volume per unit volume 


vol 


volume 


w/w 


weight per unit weight 



Preparative Examples of Indane Acetic Acid Derivatives 

1092] Example 1 

Preparation of ethvl f5-methoxv-2,3<lihvdro-1W-inden-1-vlidene)ethanoate 

O 




[093] To a solution of 5-mettioxyindanone (150 g, 0.91 mol) in anhydrous tetrahydrofuran 
(4.5 L). was added zinc (30 mesh, 103.64 g, 1.59 mol) and copper(l) chloride (4.53 g, 
0.045 mol). The suspension was stirred under argon atmosphere and refluxed for 15 
min; approximately a 25% portion of ethyl bromoacetate (1 33 mL, 1 .1 8 mol) was added to 
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the refluxing mixture in a slow dropwise fashion. After allowing to cool and sfamng for 12 
h at rt; TLC showed the presence of desired product. The remainder of ethyl 
bromoacetate was added dropwise; an exotherm was observed (internal temperature 
increased to SS^'C). After 4 h, TLC showed complete reaction. After the solidis settled to 
the bottom of the flask, the liquid was siphoned off leaving a small amount behind to 
cover the solids. The flask was re-chariged with 5-methoxyindanone (157.6 g, 1.86 mol 
total), anhydrous tetrahydrofuran (4.5 L), and zinc (80.92 g, 2.73 mol total). Ethyl 
bromoacetate (140 mL, 2.36 mol) was added dropwise. An exothemn was observed 
(intemal temperature increased to ZS'^C), When the stirred mixture was cooled to rt, TLC 
showed the reaction to be complete. The solids were allowed to settle and the liquid was 
siphoned off. The combined reaction solutions were concentrated under reduced 
pressure to a volume of about 2 L The liquid was then poured into HCI (1 N aqueous 
solution, cooled in ice water) to bring the pH to 1 . The product was extracted with ethyl 
acetate (2 x 1 L, 1 x 500 mL). The combined extracts were washed with water (1 L), 
brine (1 L), dried over Na2S04, filtered, and concentrated under reduced pressure to 
afford a dark red oil which solidified gradually (438.3 g; theoretical yield = 432 g). 
NMR (CDCI3): 5 7.5 (d, 1H), 6.8 (m. 2H), 6.2 (t, 1 H), 4.2 (q, 2H), 3.8 (s. 3H), 3.3 (m, 2H), 
3.0 (t 2H), 1.3 (t, 3H). MS (CI) m/z233 [M+HJ*. 

[094] Example 2 

Preparation of ettivl (5-methoxv-2,3-clihvdrD-1H-inden-1-vnacetate 



[0951 The crude product from Example 1 was dissolved in absolute ethanol (2.6 L) and 
hydrogenated at 40 psi of hydrogen over 10% palladium on carbon (21 .6 g). RItration 
through Cellte® and concentration of the filtrate afforded the title compound: 433.3 g 
(99% yield for 2 steps) as a brown oil. ""H NMR (CDCI3): 6 7.1 (dd, 1H), 6.8 (d, 1H), 6.7 
(dd. 1H), 4.2 (q. 2H), 3.8 (s, 3H). 3.5 (m, 1H). 2.9 (m. 2H), 2.7 (dd, 1H), 2.4 (m, 2H), 1.7 
(m, 1H), 1.3 (t, 3H). MS (CI) m/z 235 [M+Hf , 



O 
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[096] 



Example 3 



Preparation of (5-methoxv-2.3"dihvdro-1H-4nden-1-vnacetic acid 




[097] To a solution of the cnide ester (416 1.77 mol) prepared in Example 2 in EtOH 
(1 L). was added a solution of NaOH (142 g. 3.54 mol) in water (1 .5 L). The reaction 
mixture was heated to reflux, during which time the color changed to daric red, and the 
reaction became homogeneous. After 1 h, the reaction was cooled to rt, and the EtOH 
was removed under reduced pressure. The remaining basic aqueous layer was washed 
witii Et^ (3 X 500 mL), then acidified with HCI (cone, aqueous solution) to pH -4 at which 
point an oily residue formed. The mixture was then extracted with Et20 (4 x 500 mL), the 
combined extracts washed with water (2 x 300 mL) and brine, and then dried over 
Na2S04. Filtration and evaporation of the solvents under reduced pressure gave the titie 
compound (305 g, 83 %) as a yellow solid after drying for 12 h under vacuum. NMR 
(CDCl3)5 7.34 (d, 1H), 6.71 (s. 1H), 6.65 (dd, 1H). 3.71 (s. 3H), 3.47 (m. 1H). 2.80 (m, 
3H), 2.35 (m. 2H). 1.71 (m, 1H). MS (CI) m/z 207 [M+Hf. 

[098] Example 4 

Preparation of r(ia-5-inethoxv-2,3-ciihvdro-1 W-inden-1-vnacetic acid 

O 

r"oH 



[099] Method A. To a solution of tiie add (341.0 g, 1.65 mol) prepared In Example 3 in 
acetone (8.2 L, reagent grade), was added fS)-(-)-a-meUiylbenzylamine (223.8 mL, 1.74 
mol)dropwiseatrtwithstimng. A thick white precipitate formed during the addition. An 
additional 500 mL acetone was added and stimng continued for 1 h. The solids were 
collected by filtration, washed witti acetone (300 mL). and dried under suction. The solids 
were then suspended in acetone (8.2 L) and wanned to reflux until all solids dissolved. 
The solution was cooled slowly over 12 h, during which time a white precipitate fomried. 
The suspension was cooled to 0**C, ttien filtered, and ttie solids were washed witii cold 
acetone (500 mL). After drying under suction, a sample analyzed by chiral analytical 
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HPLC (Method A) showed an ee of 95%. The recrystallization process was repeated as 
described above using acetone (6.7 L) after which chiral analytical HPLC (Method A) 
analysis showed an ee of 99%. After drying under suction. 192 g salt were obtained. 
The salt was suspended In EtOAc (2 L) and HCI (1 L of a 1 N aqueous solution), and 
shaken in a separatory funnel, whereupon the salt dissolved. The organic layer was 
separated, washed with HCI (500 mL, 1 N aqueous solution), water (2 x 300 mL), and 
brine, then dried over Na2S04. After filtration, the solvent was evaporated under reduced 
pressure, giving an oil which solidified upon standing. The tiUe product (120.5 g, 35%) 
was obtained as an off-white solid after vacuum drying. ^H NMR (CDCI3) 6 7.10 (d, 1H). 
6.79 (d, 1H). 6.73 (dd. 1H). 3.79 (s. 3H), 3.55 (m. IN), 2.89 (m. 2H), 2.79 (dd. 1H), 2.46 
(dd, 1H), 2.43 (m. 1H). 1.80 (m, 1H). MS (ESI) m/^z207 [M+Hf. 

[100] The absolute stereochemical assignment was done by single crystal X-Ray 
crystallography of a derivative containing the Evans' oxa^lidinone chiral auxiliary. 

[101] Method B . As an altemative to Method A. the title compound may also be 
prepared via an enzymatic process. Thus, a mixture of the crude ester (500.0 g, 2.13 
mol; 87% pure as determined by analytical HPLC) prepared in Example 2, in reagent 
grade acetone (1 L). a phosphate buffer (2.5 L, pH 7.0, 0.05 M) and water (2.5 L) was 
treated in one portion with Amano Lipase PS (150 g, Amano Enzymes), and the mixture 
was stirred vigorously at rt for 12 h. Chiral analytical HPLC analysis (Method A) of an 
aliquot (homogeneous aliquot prepared by dissolving an aliquot in /-PrOH followed by 
filtration) showed one peak conresponding to unreacted /?-ester and another peak 
conresponding to desired S-acid. Only trace amounts of S-ester and R-acid were noted. 
Then, HCI (500 mL. 2 N aqueous solution) was added in one portion to the reactton 
mixture to ensure a pH ~2, and the mixture was stin-ed for 20 min. The mixture was 
filtered and the solids washed with EtOAc (2 x 500 mL), then water (500 mL). The 
combined filtrates were further diluted with EtOAc (1 L). and the layers stin^d together 
vigorously. Stirring was stopped and the layers allowed to separate. The resulting 
emulsion was broken by the addition of solid NaCI and stirring. The aqueous layer was 
removed, then extracted with EtOAc (3 x 1 L) in the same fashion. The combined organic 
extractions were washed with water (4 x 500 mL). and brine, then extracted with a 
NazCOa (8 x 500 mL, 5% aqueous solution). Chiral analytical HPLC (Method A) analysis 
of the organic layer showed that it contained none of the S-enantiomer acid. The 
combined NazCOa extracts were washed with EtOAc (2 x 1 L), then acidified to pH -2 by 
the addition of HCI (2 N aqueous solution). A white solid precipitated, accompanied by 
CO2 evolution. The mixture was extracted with EtOAc (3 x 1 L). The combined extracts 
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were washed with water (2 x 1 L) and brine, then dried over Na2S04. Chiral analytical 
HPLC (Method A) analysis of this solution showed that the material had an ee of 98%. 
The solvent was evaporated under reduced pressure, giving an oil which solidified upon 
standing. The title product (172.9 g) was obtained as an off-white solid after vacuum 
drying, and then this material was recrystallized from boiling hexanes (8.8 L). After 
cooling for 12 h, light yellow needles were collected via filtration, washed v\nth hexanes 
(200 mL), and dried under suction. The title product (146.9 g, 38% from cmde starting 
ester) was obtained as light yellow needles after vacuum drying. NMR results were 
the same as those for Example 3. 

[102] Example S 

Preparation of ethyl r(1S)^"methoxv-2,3-dihvdro-1/f-inden»1-vnacetate 




[103] To a solution of the add (305 g, 1.48 mol) prepared in Example 4 in 4.8 L absolute 
EtOH at rt under argon, was added chlorotrimethylsilane (413 mL, 3.25 mol) dropwise. 
An approximate 5*^0 rise in temperature was noted during the addition. After stirring for 
12 h, the EtOH was evaporated under reduced pressure, giving a bi-phasic liquid mixture. 
This mixture was diluted in ice-water (500 mL), flien extracted with EtOAc (2 x 750 mL). 
The combined extracts were washed witti water (3 x 300 mL), and then wifli a saturated 
aqueous solution of NaHCOa (200 mL). The organic phase was washed once more with 
water (300 mL), then brine, and dried over Na2S04. The titie compound (354 g, quant) 
was obtained as a light yellow oil after solvent removal and vacuum drying. NMR 
(CDCI3) 5 7.07 (d, 1H). 6.78 (d, 1H). 6.71 (dd, 1H), 4.18 (q. 2H), 3.78 (s. 3H), 3.52 (m, 
1H). 2.89 (m, 2H), 2.72 (dd, 1H), 2.37 (o. 2H), 1.74 (m. 1H). 1.28 (t 3H). MS (CI) 235 
[M+Hf. 

[104] Example 6 

Preparation of ethvl rfia"5-hvdroxv-2,3-dihvdro-1//-inden-1-vllacetate 
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[1051 To a cold solution (ice water bath) of the compound (346 g, 1 .48 mol) prepared in 
Example 5 in CH2CI2 (4.2 L). was added AICI3 (984.6 g, 7.38 mol) porHonwise under 
argon such that the reaction temperature was maintained below lO^'C, The light brown 
suspension was stinned for 10 min, then EtSH (546 mL, 7.38 mol) was added dropwise at 
such a rate that the reacBon temperature was maintained below 5*^0. After 2.5 h of 
stining below 10*^C, the reaction mixture was slowly poured into 6 L ice water with strong 
agitation. The organic layer was separated, and the aqueous layer was extracted with 
CH2Cl2(3 X 1 L). The combined CH2CI2 layers were washed with water (2 x 1 L), then 
dried over Na2S04. The solvent was removed under reduced pressure, giving a brown 
oil, which was filtered through a pad of silica gel (eluted with 0-10% EtOAc^exanes). 
Fractions were collected, and the title compound (314 g, 96%) was obtained as a thick 
yellow oil after solvent removal and vacuum drying. NMR (CDCI3) § 6.92 (d. 1H). 6.62 
(d, 1H). 6.55 (dd. 1H), 4.10 (q. 2H), 3.43 (q. 1H), 2.75 (m, 2H), 2.64 (dd. 1H). 2.31 (dd. 
1H), 2.29 (m, 1H). 1.67 (m, 1H), 1.20 (t, 3H). MS (CI) m/z 221 [M+H]*. 

[106] Example 7 



[107] 4-Hydroxy-1-lndanone (5.0 g, 33.7 mmol) was dissolved in acetone (170 mL) and 
then potassium carbonate (9.0 g, 138.21 mmol) and Mel (9.6 g, 67.5 mmol) were added. 
The resulting suspension was heated to 50''C and stirred for 3 days at which time the 
reaction mixture was concentrated under reduced pressure. The residue was partitioned 
l)etween EtOAc and water. The organic phase was separated and the aqueous phase 
was extracted with EtOAc. The combiried organic layers were dried over MgS04. filtered 
and concentrated under reduced pressure to give the title compound (5.4 g, 98%) as a 
yellow solid. GOMS m/z [M+Hf 163. 



Preparation of 4-nnethoxv-lHndanone 



O 
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1108] 



Example 8 



Preparation of ethvl r2£)44-methoxV"2,3<iihvdrO"1H-inden-1-vlidene)ethanoate 



[109] Triethyl phosphonoacetate (6.1 g. 27.4 mmol) was added to a suspension of NaH 
(1.1 g, 27.4 mmol, 60% dispersion in mineral oil) in THF (76 mL). The resulting solution 
was stirred at rt for 2 h at which time 4-methoxy-1-indanone (Example 7, 3.7 g, 22.8 
mmol) was added and the reaction mixture heated at reflux for 18 h. The reaction was 
cooled to rt and partitioned between EtOAc and a saturated aqueous solution of NH4CI. 
The organic phase was separated and dried over MgS04, and then concentrated under 
reduced pressure. The crude product was purified by silica gel flash chromatography (8:1 
Hexanes: EtOAc) to give the title compound as a yellow oil (3.4g, 65%). GC-MS miz 
[M+H]* 233. 

[110] Example 9 



[111] A round bottomed flask was flushed with argon and then charged with Pd(OH)2 
(316 mg, 10 wt %). The flask was evacuated and back-filled with argon, and then EtOH 
(5 mL) was added to the catalyst. Ethyl (2£)-(4-methoxy-2,3-dihydro-1 Wnden-1- 
ylldene)ethanoate (Example 8, 3.2 g, 13.6 mmol) was added as a solution In EtOH (63 
mL). Ammonium formate (4.3 g, 68 mmol) was added, and the reaction mixture was 
heated to 65 ^C. After 2 h, the reaction mixture was cooled and filtered through a pad of 
Celite®, and concentrated under reduced pressure. The reaction mixture was used 
without further purification according to the method outiined in Example 6 to give the titie 
compound (2.3 g. 78 %) as a yellow oil. NMR (400 MHz. CDCI3): 5 7.14 (t, 1H), 6.76 
(d, 1H), 6.67 (d, 1H), 4.91 (br s, 1H), 4.19 (q. 2H). 3.60 (m, 1H), 2.85 - 2.88 (m, 1H), 2.76 
- 2.80 (m, 2H). 2.19 - 2.26 (m, 2H), 1.76 - 1.82 (m, 1H), 1.26 (t. 3H); GC-MS m/z [M+Hf 
221. 




CH3 



Preparation of ethvl (4^ivdroxv-2,3-dihvdrD-1/Hnden-1-vnacetate 




CH3 
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[1121 Example 10 

Preparation of methyl 2'-f6-methoxV"1WHnden-3»vl)propanoate 

HaC P 

OCH3 



[113] In an oven dried 3-neck 5.0 L flask fitted with a condenser, a themiometer, and an 
addition funnel was charged under argon, 5-methoxy-1-indanone (86.73 g, 0.52 mol) and 
THF(2.13L). The mixture was stirred at rt and t)ecame an orange-colored solution. To 
this were added zinc granules (59.96 g. 0.92 mol, 30 mesh). The mixture was heated to 
--50^0 with simultaneous addition of a solution of methyl-2-bromopropionate (88.80 g. 
0.79 mol) in THF (393 mL). The reaction mixture was heated for a period of 20 h, after 
which heating was stopped and the reaction mixture cooled to rt followed by cooling on 
an ice bath. The mixture was then slowly quenched with HCI (3.3 L, 1 N aqueous 
solution) maintaining the intemal temperature at --18''C- The aqueous layer was 
extracted with EtOAc (3 x 500 mL). The organic layer was then washed with water (4 x 
500 mL, a pH of --4.5 achieved), brine (500 mL), and dried over Na2S04. The solvent 
was removed under vacuum to give a dark brown colored oil. The crude product was 
purified by silica gel chromatography (1-8% EtOAc/ hexane gradient) to give 54.09 g 
(52%) of the title compound as a daric brown oil. NMR (400 MHz, DMSOdg): 5 7.25 
(1H, d), 7.09 (1H, s), 6.87 (1H, dd), 6,24 (1H, s), 3.82 (1H, q). 3.75 (3H, s), 3.58 (3H, s). 
3.30 (2H, s), 1.21 (3H. d); LC-MS: RT = 3.00 min, (M+H)*: 233.0. 

[114] Example 11 

Preparation of 2-(6-methoxv-1//-inden'3-vl)propanoic acid 

O 




[115] In a 1 L three-neck flask charged with NaOH (18.57 g, 0.464 mol) and water (216 
mL), was slowly added (over 15-20 min) a solution of methyl 2-(6-methoxy-1 W-inden-3- 
yl)propanoate (Example 10) (53.92 g, 0.232 mol) in MeOH (215 mL). During the addition, 
the reaction temperature increased to 38^C. To this mixture was added THF (108 mL) 
and then the mixture was heated to 40-45X for a period of 8 h and subsequently stirred 
at rt for 17 h. The solvent was removed under vacuum and the resulting aqueous mixture 
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was extracted with CH2CI2 (3 x 100 mL). The aqueous layer was acidified with HCI (38 
mU 37% aqueous solution) to pH -2.5 and extracted with EtOAc (3 x 100 mL). The 
combined organic layers were washed vrith water (4 x 150 mL) and brine (50 mL), dried 
over NaaSOA, and filtered. The solvent was evaporated under vacuum, and the resulting 
oil was dried under vacuum at 40-45''C for 16-1 8 h to give 45.71 g (90 %) of the title 
compound. NMR (400 MHz. DMSO-dg): 5 7.25 (1H, d), 7.05 (1 H, s). 6.83 (1H. dd). 
6.19 (1H. s), 3.73 (3H, s), 3.68 (1H, q), 3.30 (2H. s), 1.39 (3H, d); LOMS: RT = 2.43 min, 
(M+H)*: 219.1. 

[1161 Example 12 

Preparation of (2S)--24f1S>'^Hrnethoxv-2,3-dihvdro-1/fHnden-1*vllpropanojc acid 



[117] In a 1 L single neck flask was charged the racemic 2-(6Hfnethoxy-1H-inden-3- 
yl)propanoicacid(Example11)(41.9g,0.192mol)andacetonitrile (629 mL). To this 
dark orange colored solution was added under stirring (R)-(-i-)-a-methylbenzylamine 
(25.91 mL, 0.201 mol) slowly over a period of 10 min. The dark orange colored solution 
was then stirred at rt for 16-18 h. The resulting suspension was concentrated to dryness 
under vacuum to give 61 .3 g of the 1 : 1 diastereomeric salt mixture. Under argon, ethanol 
(19 mL) was added to chlorotris(triphenylphosphine)rtx>dium(l) (2.0 g, 2.2 mmol). To this 
suspension was added a solution of the above 1:1 diastereomeric salt mixture (15.0 g, 
0.044 mol) in a mixture of EtOH (116 mL) and THF (15 mL). This mixture was 
hydrogenated in a Pan- apparatus under 60 psi at rt over a period of 17 h. The resulting 
suspension was cooled to 0-5''C over a period of 30 min. The precipitate was tittered off 
and dried under vacuum at 40-45*'C for a period of 16-18 h to give the diastereomerically 
enriched salt (6.79 g, 45%) containing mainly the (S,S)-enantiomer of its anionic 
component [84% ee, chiral analytical HPLC, Method BJ. The assignment of the absolute 
configuration is described in the following part. This crude salt was recrystallized by 
dissolution in MeCN (238 mL) under reflux condition. The resulting solution was cooled 
over 2 h and the precipitate filtered off, washed with MeCN (13 mL) and dried under 
vacuum at 40-45°C to give the desired salt (5.19 g, 76% of mass recovered) having an 
ee of 98.14% (chiral analytical HPLC, Method B] reflecting the identical enantiomeric 
purity of the (S,S)-enantiomer of its anionic componenL NMR (of ttie salt) (400 MHz, 
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DMSOds): 5 7.35 (2H. d). 7.30 (2H. t). 7.19 (1H. m). 7.05 (1H. d). 6.73 (1H. s), 6.65 (1H. 
dd). 4.07 (1H, q). 3.70 (3H. s), 3.40 (1H. q). 2.77 (2H, m), 2.58 (1H. q), 2.05 (1H. m). 1.75 
(1H, m). 135 (3H, d). 0.87 (3H, d); Quatlro Micro (MicromassX-esi) (M-H)': 219 (free 
add). The absolute stereochemistry of the title compound was determined to be (1 S,2S) 
by single crystal x-ray crystallography of the (RH+)-a-methyl benzylamine salt A 
dichloromethane solution of the diastereomerically pure salt was acidified by washing with 
IN HCI followed by washing the organic layer with water. The organic layer was dried 
with Na2S04 and concentrated to dryness to give the enantiomerically pure free acid, 
(2S)-2-[( 1 S)-5-methoxy-2,3-dihydro-1 ^inden-1-yl]propanoic acid. 

[1181 Example 13 

Preparatio n of methyl f2S)-2-rf1S)->5-methoxv-2,3-dihvdro-1WHnden-1vnpropanoate 




[119] A suspension of (2S>-2-{(1S)-5-methoxy-2.3-dihydrO"1H-inden-1-yl]propanoic acid 
(Example 12) (6.45 g. 0.029 mol), sodium bicarbonate (7.380 g. 0.088 mol), and 
iodomethane (5.5 mL, 0.088 mol) in DMF (60 mL) was stinred at rt for a period of 17 h. 
The completion of the reaction was achieved by addition of an additional amount of 
iodomethane (0.93 mL, 0.015 mol) and stining for another 3 h at rt. The reaction mixture 
was poured into water (200 mL) and the aqueous layer was extracted with EtOAc (2 x 
100 mL). The combined organic layers were washed with NaOH (1 N aqueous solution), 
water and brine, dried (Na2S04), filtered, and concentrated to dryness under vacuum to 
give 5.70 g (84%) of the title compound. NMR (400 MHz. DMSO-dg) 5 6.96 (d, 1H). 
6.77 (d, 1 H). 6.67 (dd. 1H). 3.70 (s, 3H). 3.63 (s, 3H). 3.38 (q, 1H), 2.78 (m, 3H), 2.08 (m, 
1H). 1.78 (m. 1H); LC-MS RT = 3.10 min; (M+H)* 234.9, 

[120] Example 14 

Preparation of methvl f 2S)>-2-rf1S^-^vdroxv-2.3<iihvdro-1»>inden-1-vnDropanoate 
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[121] A solution of methyl (2S)-2-t(1S)-5-methoxy-2.3-dihyclro-1H-inden-1yOpropan6ate 
(Example 13) (5.70g, 0.024 mol) in CH2CI2 (70 mL), under argon, was cooled to O-S'^C 
and AICI3 (16.22 g, 0.122 mol) was added portion-wise while maintaining the temperature 
below 10°C. To this mixture was added EtSH (9.0 ml, 0.122 mol) and the resulting 
mixture was sfaned at O-S^'C for 4 h. The reaction mixture was then slowly poured into 
vigorously stirred ice-water (200 mL) and the aqueous layer was extracted with CH2Ci2. 
The combined organic layers were washed with water, brine, dried (Na2S04), filtered, and 
concentrated to dryness under vacuum. The resulting crude product was purified by 
silica gel flash chromatography (gradient of 10-40% ethyl acetate/hexanes) to give 4.2 g 
(80%) of the title compound. NMR (400 MHz, CDCI3): 5 6.93 (d, 1H), 6.70 (s, 1H). 
6.63 (dd. 1H). 3.72 (s. 3H). 3.50 (q. 1H). Z83 (m, 3H), 2.19 (m, 1H). 1.90 (m. 1H), 1.08 
(d, 3H); GC-MS: RT = 8.60 min, (M+H)^ 220. 

[122] Example IS 

Preparation of f2S)-2-rf1S)-5-methoxv-2,3-dihvdro-1H-inden-1>vnpropanoic acid and 
f 2ffl-2-rf 1 ffl^5wnethoxv-2.3Kii h vdro-1 H-inden-1 -ynpropanoic acid 



[123] The starting acid (Example 11) was reacted under Willcinson's hydrogenation 
conditions (60 psi) using 4.5 g starting material, 1.04 g catalyst, and 4.5 mL triethylamine 
in 45 mL ethanol and 5 mL THF (analogous procedure as for example 12). The standard 
extractive workup gave 3.22 g product. NMR (400 MHz, DMSOde) 0.87 (d. 3H), 1.75 
(m, 1H), 2.04 (m, 1H), 3.66 (s, 3H). 6.65 (m, 1H), 6.76 (s. 1H). 7.04 (d, 1H) 12.18 (bs. 
1H);LC-MSRT2.41 min. 

[124] Example 16 

Preparation of methvl tta-24fia-5-methoxv-2.3-dihvdro-1W-inden-1-vnpropanoate 
and methyl Qfa-24f1/a^5Hrnethoxv-2,3<lihvdro-1W-jnden--1-vnproDanoate 
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[125] The compound was prepared by the reaction of 1.5 g starting acid (Example 15), 
0.93 mL iodomethane. and 1.75 g sodium bicartx>nate in 10 mL methanol under the 
esterification conditions as descrit)ed in Example 13. Workup gave 1.53 g, 96%. NMR 
(400 MHz). (CD2CI2): 6 1.05 (d, 3H). 188 (m. 1H). 2.19 (m. 1H). 3.44 (m, 1H). 3.68 (s, 
3H). 3.77 (s, 3H). 

[1261 Example 17 

Preparation of methvl f2S)-2-rf1S>-5-hvdroxv-2,3<lihvdro-1HHnden-1-vnpropanoate 
and methyl f2R>-24(1R)-5>hvdroxv-2.3<lihvdro-1HHnden-1-vlTpropanoate 




[127] Using the demethylation conditions descrit>ed in Example 14, and starting with 
Example 16 (1.53 g), AICI3 (4.35 g) and EtSH (2.4 mL) in CH2CI2 (20 mL), 1.21 g of 
product (84%) were obtained. NMR (CD2CI2): 5 1.05 (d. 3H), 1.88 (m. 1H). 2.18 (m. 
1H). 3.45 (m. 1H), 3.67 (s,.3H). 6.60 (m, 1H, aryl), 6.69 (s, 1H). 6.93 (d. 1H). 

[128] Example 18 

Preparation of methvl 2-f6-nfiethoxv-1H-inden-3-vnbutanoate 

O 




[129] An oven dried 5-L fournfiecked round*bottomed flask was fitted with a thermometer, 
a condenser, an addition funnel, and a mechanical stirrer. Under an argon atmosphere, a 
suspension of 5-methoxy7l-indanone (80.0 g, 494 mmol), Zn powder (Lancaster, 56.2 g, 
865 mmol) in THF (2 L, anhydrous) was stirred at 60*'C (intemal temperature), while a 
solution of methyl bromobutyrate (134.1 g, 741 mmol) in THF (400 mL, anhydrous) was 
added slowly using an addition funnel. After completion of the addition, the reaction 
mixture was stirred at 60°C (intemal temperature) for 1 h. The reaction was followed by 
TLC analysis of aliquots following 1 N aqueous HCI workup. After the reaction was 
completed, it was cooled In an ice-water bath followed by slow addition of HCI (3 L, 1 N 
aqueous solution). The intemal temperature was kept below 20^C, The mixture was then 
extracted with EtOAc (1 L). The organic layer was washed with water until a pH of 6.0- 
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7.0 was reached, then with brine, dried over Na2S04, and then filtered. The product 
(127g, >99%), a yellow oil. was obtained after solvent removal and drying under vacuum. 

NMR (300 MHz), (DMSO-dg) 5 7.28 (d. 1H). 7.05 (d. 1H). 6.82 (dd, 1H), 6.22 (s. 1H). 
3.72 (s. 3H). 3.60 (m. 1H). 3.58 (s. 3H), 3.28 (s. 2H). 1.95 (m. 1H). 1.80 (m. 1H), 0.88 (t. 
3H). 

[130] Example 19 

Preparation of 2-f6-methoxv-1Wnden-3-v» butanoic acid 




[131] To a solution of the ester prepared in Example 18 (200.0 g, 813 mmol) in MeOH (2 
L), was added a solution of KOH (91.0 g, 1.63 mol) in water (200 mL). The reaction 
mixture was stinneid at 60**C (internal temperature) for 2 h. TLC showed 70% conversion. 
A solution of KOH (45.0 g, 0.81 mol) in water (1 00 mL) was then slowly added to \he 
reaction mixture. The reaction was complete in 1 h, after which the mixture was cooled to 
rt, and then the solvents were removed under reduced pressure. The residue was 
dissolved in water (3 L), and then washed wifli EtOAc (2x1 L). The aqueous layer was 
cooled in an Ice^ter batti, acidified with HCI (37% aqueous solution) to pH < 3.0 and 
extracted witti CH2Cl2(3 L). The organic phase was washed with water (2 x 1 L). dried 
over Na2S04, filtered, and ttien the filtrate was stimed witti 30 g charcoal for 2 h. The 
charcoal was removed by filtration through a pad of Celite® to provide the titie compound 
(175 g, 93%) as a light brown solid after solvent removal and drying under reduced 
pressure. ^H NMR (300 MHz), (DMSO-de) 612.20 (b, 1H), 7.30 (d, 1H). 7.06 (d, 1H). 6.82 
(dd. 1H), 6.22 (s. 1H), 3.75 (s. 3H), 3.45 (t 1H), 3.30 (s, 2H). 1.90 (m. 1H), 1.78 (m, 1H), 
0.90 (t. 3H). 

[132] Example 20 

Preparation of f2SU246Hnethoxv-1f#-mden-3-vl)butanoic acid 

O 
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[133] To a solution of the racemic indene acid prepared in Example 19 (300 g, 1.29 mol) 
in CH3CN (4.5 L). was added quinine (324 g, 1.0 mol) at rt The mixture was stin^ for 
1 h, and became a homogeneous solution. A small amount of the insoluble particles 
were removed by filtration through a microfiber filter under vacuum. The filtrate was then 
mechanically stin^d under argon for 24 h, a precipitate formed, after which a small 
sample of the solid was taken and analyzed by chinal analytical HPLC (Method A), 
showing 76% ee. The agitation was continued for two additional days, after which the 
suspension was filtered. The solid collected was washed with CH3CN (3 x 200 mL), and 
then dried under vacuum at 40''C for 3 h. This solid was stinred with CH3CN (4.5 L) at 
TO^'C until all solids went into solution. Heat was shut off, and the solution was allowed to 
cool to rt slowly. The resulting suspension was stinred at rt for 24 h and then filtered. The 
filter cake was washed with CH3CN (3 x 250 mL) and dried under vacuum at 40''C for 
24 h. This quinine salt was collected as a white solid (254.6 g, 35.4% yield, 96.8% ee for 
the add). 

[134] The quinine salt (544.3 g, 0.98 mol) was dissolved in CH2Ci2(4.0 L) to obtain a 
clear solution. This solution was stirred vigorously with HCI (4.0 L of a 2N aqueous 
solution) in a 22-L round-bottomed flask with a bottom valve. After 30 min, the mixture 
was allowed to settle, the oiiganic layer was separated and the aqueous layer was 
extracted with CH2CI2 (1 L). The combined organic layers were washed with water (3 x 
2,0 L) until a pH of 5.0-6.0 was reached, and then dried over NaaSOn- The product (230.8 
g, 99%, 96.8% ee) was obtained as an oft white solid after solvent removal and vacuum 
drying. The NMR spectrum was identical to that of the racemic material described in 
Example 19. 

[135] Treatment of the mother liquor in similar fashion gave the enriched R-isomer. 
Alternatively, the mother liquor could be subjected to aqueous basic conditions in order to 
effect racemization and recovery of racemic starting material. 

[136] The absolute configuration was detenmined after the following step (Example 21). 
[137] Example 21 

Preparation of f2S>-2-rf1S)-S-methoxv-2,3-dihvdrO"1H-inden-1-vnbutanoic acid 



O 
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1138] A solution of the product obtained In Example 20 (105 g. 453 mmol), CIRh(PPh3)3 
(21.0 g, 22.7 mmol). and EtaN (68.8 g. 679.5 mmol) in EtOH (945 mL) and THF (105 mL) 
was shaken in a 2-L pressure bottle under H2 (60 psi) for 16 h. The solvents were 
removed under reduced pressure and the residue was taken up in a mixture of HCI (1.5 
U 1 N aqueous solution) and CH2CI2 (1.5 L) and stinred. The aqueous layer was 
extracted with CH2CI2 (2 x 250 mL). The combined organic layers were washed with HCI 
(1 L, 1 N aqueous solution) and stined with NaOH (1 L, 1 N aqueous solution). The 
organic layer was exbacted with NaOH (2 x 0.5 L. 1 N aqueous solution). The combined 
aqueous layer was washed with CH2CI2 (2 x 250 mL), and acidified (pH 2.0-3.0) by a slow 
addition of HCI (37% aqueous solution) while maintaining tiie temperature below 15^C. 
The acidic mixture was extracted with CH2CI2 (2 x 1 .5 L). The combined organic phases 
were washed with water (2 x 0.5 L) until a pH of 5.0-6.0 was reached, and brine, dried 
over Na2S04, filtered, and then concentrated under reduced pressure. The product 
(101.0 g. 95% yield, 96.8% ee) was obtained as a light yellow oil. 

[139] The absolute configuration of the titie compound was determined by single crystal 
X-Ray crystallography of the corresponding (/?H+)-a-methyl benzylamine salt 

[140] ^H NMR (300 MHz), (DMSOcf^) 6 12.20 (s, 1H), 7.04 (d, 1H), 6.78 (d. 1H). 6.66 
(dd, 1H). 3.70 (s. 3H). 3.28 (m, 1H). 2.72 (m, 2H). 2.32 (m. 1H). 2.06 (m. 1H). 1.80 (m, 
1H). 1.50 (m, 1H), 1.36 (m, 1H), 0.82 (t 3H). 

[141] Example 22 

Preparation of methvl f2 S)-2-rf1S^-5-inethoxv-2.3<lihvdro-1W-inden-1-vlTbutanoate 

O 



[142] A suspension of the add prepared in Example 21 (220.0 g, 0.94 mol), NaHCOs 
(237.0 g. 2.82 mol). CH3I (200 g. 1 .41 mol) in DMF (2.0 L) was stined under argon at rt 
for 18 h. Adding additional CH3I (100 g, 0.71 mol) and stimng for an additional 24 h at rl 
caused completion of the reaction. The reaction mixture was poured into 4.0 L water, and 
exbBcied witti EtOAc (2x2 L). The combined organic layers were sequentially washed 
witti water (2 x 1 L), NaOH (1 L, 1 N aqueous solution), water (2 x 1 L). and brine (0.5 L). 
The organic phase was dried over Na2S04, filtered, and concentinated under reduced 
pressure to afford tiie titie compound (233 g, 99%) as a light yellow. ^H NMR (300 MHz, 
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DMSOdg) 5 6.90 (d, 1H), 6.78 (d. 1H), 6.66 (dd, 1H). 3.70 (s, 3H), 3.60 (s, 3H). 3.20 (m. 
1H). 2.80 (m, 2H), 2.40 (m, 1H). 2.08 (m, 1H), 1.80 (m. 1H), 1.58 (m. IH), 1.40 (m, 1H), 
0.80 (t. 3H). 

[143] Example 23 

Preparation of methvl (2S>-2-r(1S)-5-hvdroxv>2,3-dihvdro-1Wnden-1>vnbutanoate 

O 




[144] To a cold solution (ice water bath) of the compound prepared in Example 22 
(233 g, 0.94 mol) in CH2CI2 (2,5 L), was added AICI3 (630 g, 4.7 mol) slowly under argon. 
The intemai temperature was kept below 20''C, and the color of the reaction turned 
purple. EtSH (345 mL, 4.7 mol) was added slowly via an addition funnel maintaining the 
intemai temperature below 15**C. After 2 h of stirring at a temperature below 20^C, the 
reaction was completed and was slowly poured into ice^water (2.5 L) with strong 
agitation. The organic phase was separated, and the aqueous phases was extracted with 
CH2a2 (1 L) The combined organic phases were washed with water (4 x 1 L) until a pH 
of 6.0-7.0 was reached, and then dried over Na2S04, filtered, concentrated under reduced 
pressure and then dried under vacuum to provide the title compound (216 g, 98%) as a 
white solid. NMR (300 MHz), (DMSO-de) 5 9.10 (s, IH), 6.78 (d, IH). 6.58 (d. IH), 
6.50 (dd. IH). 3.60 (s, 3H), 3.20 (q. IH), 2.70 (m. 2H), 2.40 (m, IH). 2.08 (m, IH). 1.80 
(m. 1 H). 1 .50 (m. 2H), 0.80 (t, 3H). 

[1451 Example 24 

Preparation of 3-trifluoromethvt"7"Propvl-6»hvdroxv-benzisoxazole 




[14q 1-(2.4-Dlhydroxy-3i)ropylphenyl)-2.2,2-trifluoroethanone oxime (4.2 g, 15.96 
mmol, prepared by the method described in W09728137) and PPha (8.82 g. 33.6 mmol) 
were dissolved in THF (250 mL). and the mixture was cooled to 0**C. A solution of DEAD 
(5.02 ml^ 32.0 mmol) in THF (150 mL) was slowly added over a period of 30 min. The 
reaction mixture was stinred for 1 h at OX. After addition of water (500 mL) and 
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extraction with EtOAc (3 x 300 mL), the combined organic phases were washed with 
brine (300 mL), dried over Na2S04, filtered, and concentrated under reduced pressure. 
The product was purified by silica gel flash chromatography (1 :6 EtOAc/hexane) to yield 
1.96 g (50%) of the title compound as a light yellow powder. NMR (300 MHz, CDCI3): 6 
1.00 (t 3H), 1.73 (m, 2H). 2.88 (t, 2H). 5.34 (s. 1H), 6.93 (d, 1H). 7.48 (d. 1H). 

[147] Example 25 

Preparation of 6-f2-bromoethoxv^-7H>ropvl-3-(trifluoromethvn-1,2'4>enzisoxazole 



[148] 3-Trifluoromethyl-7-propyl-6-hydroxy4>enzisoxazole (1 g, 4.1 mmol) prepared in 
Example 24, 1,2-dibromoethane (3.7 g. 18.3 mmol) and NaOH (6 M aqueous solution. 
1 mL, 6.0 mmol) were combined and stirred under reflux for 4.5 h. A second portion of 
NaOH (6 M aqueous solution, 0.43 mL. 2.6 mmol) was added, and stimng under reflux 
was continued for 4 h. Upon cooling to rt, water (10 mL) was added and ttie mixture was 
extracted with CH2CI2 (3x). The combined organic phases were washed with NaOH (5 M 
aqueous solution. 2x) and water (3x). The organic phase was dried over Na2S04, filtered, 
and concentrated under reduced pressure. The crude product was purified by silica gel 
flash chromatography (EtOAc/hexanes (v/v) 1 :9) to obtain 550 mg (38%) of the titie 
compound as coloriess crystals. ^H NMR (300 MHz, CDCI3): 5 0.99 (t, 3H), 1.72 (dt, 2H), 
2.94 (t 2H). 3.70 (t, 2H), 4.42 (t, 2H), 7.03 (d, 1H). 7.58 (d, 1H). 

£149] Example 26 

Preparation of fMS)>'5424(3Hnethvl-7Hjropvl>1,24iefgisoxazol-6"Vltoxv1ethow^ 

dihvdro-1HHnden-1*vl)acetic acid 
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[150] Ethyl [(1S).5-hydroxy-2.3-dihydro-1H-inden-1-yl]acetate (Example 6) (62.4 mg, 
0.28 mmol) was dissolved in DMF (5 mL), and CS2CO3 (1 1 1 mg, 0.34 mmol), and 3 drops 
of water were added. 6-(2-bromoethoxy)-7-propyl-3-{trifluoromethyl)-1 ,2-ben2isoxazole 
(100 mg. 0.28 mmol) was added and the reaction mixture was stirred for 10 h at 60X. 
The solvent was removed under reduced pressure, and the crude product was taken up 
In EtOAc. filtered through silica gel, and the filtrate was concentrated under reduced 
pressure. The cmde product was dissolved in THF (2 mL), and LiOH (0.5 M aqueous 
solution, 0.9 mL) and MeOH (4 drops) were added. After stining for 18 h at SOX the 
reaction mixture was concentrated under reduced pressure. Water and HCI (IN 
aqueous solution) were added until the mixture was acidic which was followed by 
extraction using EtOAc. The product was purified by silica gel filtration (gradient 1:6 
EtOAc/Hexane to 100% EtOAc), yielding 12 mg (9% over 2 steps) of the title compound 
as white crystals. NMR (300 MHz. CD3OD): 5 0.91 (t 3H). 1.70 (m, 3H). 2.33 (m. 2H). 
2.68 (m, 2H). 2.87 (m, 3H). 3.46 (m. 1H), 4.33 (m. 2H), 4.48 (m. 2H). 6.73 (dd, 1H). 6.82 
(d. 1H). 7.11 (d, 1H). 7.34 (d. 1H). 7.67 (d, 1H). 

[151] ExanfiDle 27 



[152] 4-Hydroxybenzonitrile (30.0 g, 252 mmol), allyl bromide (39.6 g, 327 mmol), and 
CS2CO3 (98.5 g, 302 mmol) were dissolved in DMF (900 mL), and water (1 mL) was 
added. After stining for 12 h at rt, the reaction mixture was concentrated under reduced 
pressure, water was added, and the mixture was extracted with EtOAc (2x). The 
combined organic layers were washed with water and brine. The organic layer was dried 
over Na2S04. filtered, and concentrated under reduced pressure yielding 40 g (100%) of 
the title compound as a white crystalline solid. NMR (400 MHz, CDCI3): 5 4.60 (d, 2H), 
5.34 (d, 1H). 5.43 (d. 1H). 6.03 (m, 1H). 6.96 (d. 2H). 7.58 (d. 2H). 

[153] Example 28 



PiBParaBon off 44allvloxv)benzonitrile 




Preparation of 3^llvl-4-hvdroxvbenzonitrile 
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[1541 4-(Allyloxy)benzonitrile (40.0 g, 251.3 mmol) (Example 27) was heated under 
argon at 200*C for 20 h. Upon cooling to rt, the product was purified via silica gel flash 
chromatography (EtOAc/hexane (v/v) = 1:10 to EtOAc/hexane (v/v) = 1 :4 gradient), 
yielding 27.5 g (69%) of the title compound as a white crystalline solid. ""H NMR (400 
MHz. CDCI3): § 3.44 (d. 2H). 5.18 (d, 1H), 5.24 (d. 1H). 5.99 (m. 1H). 6.05 (br, 1H). 6.89 
(d.1H), 7.46 (d, 2H). 

[155] Example 29 



[156] 3-Allyl-4-hydroxybenzonitrile (20.0 g, 126 mmol) (Example 28) was dissolved in 
EtOH (320 mL) under argon. Pd/C (80 mg, 10%. Fluka) was added, and the reaction 
mixture was stirred under a hydrogen atmosphere (1 atm) at rt for 20 h. The catalyst was 
filtered off, and then the reaction mixture was concentrated under reduced pressure, 
yielding 20.2 g (99%) of the title compound as a slightiy greenish oil. NMR (400 MHz, 
CDCI3): .5 0.95 (t, 3H). 1.63 (m, 2H); 2.56 (m. 2H). 6.86 (d, 1H). 7.30 (m. 2H). 

1157] Example 30 



[1581 To a solution of 4-hydroxy-3-propylbenzonitiile (0.97 g, 6 mmol) (Example 29) in 
DMF (20 mL) were added 10 drops of water, benzyl bromide (2.05 g. 12 mmol), and 
CS2CO3 (2.93 g, 9 mmol), and ttie mixture was stinred for 12 h at rt. The reaction mixture 
was concentrated under reduced pressure, and the residue was suspended in EtOAc and 
filtered. The precipitate was washed with more EtOAc. The combined filtrates were 
concentifBted and purified by silica gel chromatography (EtOAc/hexanes (v/v) = 1:19) to 
give 1.23 g (82%) of the titie compound. NMR (400 MHz, CDCI3): 5 7.48-7.32 (m, 7H), 
6.92 (d, 1H), 5.13 (s. 2H), 2.67 (t. 2H), 1.72-1.60 (m. 2H), 0.98 (t, 3H). 



Preparation of 44ivdroxv-3Horopvlbenzonitrile 




Preparation off 4-fbenzvloxv)-3-propvlbenzonitrile 
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[159] 



Example 31 



Preparation of 4-(benzvtoxv^-3HaroPvlbenzenecarfaothioainide 




H3C. 



'-ID 



[160] TTirough a solution of 4-(benzyloxy)-3-propylbenzonitrile (1.23 g. 4.91 mmol) 
(Example 30) in DMF (35 mL) was passed H2S for 30 min at rt Diethyl amine (0.76 mL, 
7.36 mmol) was added and the solution was heated to 60*C for 4 h. The mixture was 
cooled to rt and the residual H2S was removed by passing argon through the solution for 
30 min. The reaction mixture was concentrated under reduced pressure, and the residue 
was filtered through a plug of silica and washed with EtOAc. Concentration of the filtrate 
under reduced pressure resulted in a yellow solid which was used in the next step without 
further purification. 

[161] Example 32 

Preparation of 2-r4-<ben2vloxv>-3-propvlphenvn^4-^thvl-1,34hfazoiQ 



[162] To a solution of 4-(benzyloxy)-3-propylbenzenecart>ottiioamide (0.53 g, 1.86 mmol) 
(Example 31) in EtOH (70 mL) was added 1-bromo-2-butanone (0.47 g. 2.79 mmol), and 
the reaction was stin-ed for 3 h at 70**C. After ttie reaction was complete, ttie reaction 
mixture was concentrated under reduced pressure and ttie residue was saved. This 
procedure was repeated on a 1.1 g scale (based on thioamide). The two crude residues 
were combined and purified by silica gel chromatography (EtOAc/hexane (v/v) = 1:9, then 
100% EtOAc) to give 0.87 g (67 % overall) of the titie compound. NMR (400 MHz, 



CDCl3):5 7.72 (s, 1H). 7.67 (d. 1H). 7.45-7.28 (m. 5H), 6.88 (d. 1H), 6.76 (s. 1H). 5.12 (s. 
2H), 4.09 (q. 2H). 2.84 (q, 2H). 2.75-2.66 (m. 2H), 1.30 (t. 3H). 0.93 (t. 3H). 




56 



wo 2004/058174 



PCTAJS2003/040842 



[163] 



Example 33 



Preparation of 4^4^thvl-1,3-thiazol-2-vn-2-Dropvlphenol 



H3C, 




OH 



[164] Under an atmosphere of argon, palladium on charcoal (0.10 g) was added to a 
solution of 2-[4-(ben2yloxy)-3-propylphenylH-ethyl-1>thia^^ (0.86 g, 2.53 mmol) 
(Example 32) and ammonium formate (1.28 g. 20.3 mmol) fn EtOH (45 mL). The mixture 
was stirred at 40X for 2 h, and then cooled to rt. The solvent was evaporated and the 
material was suspended in EtOAc. This suspension was filtered through a small plug of 
silica gel and then concentrated to give a crude solid. The product was used in the next 
step without further purification. NMR (400 MHz. CDCI3): 5 7.66 (s, 1 H), 7.56 (d, 1 H), 
6.77-6.66 (m, 2H). 5.70-5.42 (br, 1H), 2.88-2.76 (m. 2H). 2.64-2.55 (m. 2H), 1.72-1.57 (q. 
2H), 1.31 (t.3H). 0.95 (t,3H). 

[165] Example 34 

Preparation off 2*r4^24iromo ethoxv>-»3-propvlphenvl1^thvl-1-3-thiazole 



[166] To a solution of 4-(4-ethyl-1.3-thiazol-2-yl)-2-propylphenol (0.24 g. 0.97 mmol) 
(Example 33) In DMF (2 mL, containing 1% v/v of water) was added 1 .2-dibromoethane 
(1.09 g. 5.82 mmol), and the mixture was stirred at rt for 12 h. The reaction mixture was 
filtered, and the filtrate was concentrated under reduced pressure. The crude residue 
was suspended in EtOAc, filtered through a small plug of silica, and the filtrate was 
concentrated. The crude material was used in the next step without further purification. 

NMR (400 MHz, CDCI3): 5 7.79-7.68 (m. 2H). 6.88^.78 (m, 2H), 4.34 (t, 2H), 3.69 (t, 
2H). 2.95-2.82 (m. 2H), 2.72-2.60 (m. 2H). 1.80-1.64 (m. 2H), 1.36 (t. 3H), 1.02 (t. 3H). 
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11671 Example 35 

Preparation of ethyl f (1S)-S^24444^hvl-1.3-thiazol>2-vl)-2-propvlDhenQicYl - 
ethoxvV2,3<IIhvdro-1H-jnden-1-vnacetate 




[168] To a mixture of 2-[4-(2-bromoethoxy)-3-propylphenyll-4-ethyl-1 .3-thiazole (105 mg, 
0.30 mmol) (Example 34) and ethyl K1S)-5-hydroxy-2.3Kiihydn>1H-inden-1-yOacetate (65 
mg, 0.30 mmol) (Example 6) in DMF (4 mL, containing 1% v/v of water), was added 
CS2CO3 (145 mg. 0.44 mmol), and the mixture was stimed for 24 h at rt The reaction 
mixture was concentrated under reduced pressure, and the residue was suspended in 
EtOAc and filtered. The filtrate was concentrated and purified by silica gel 
chromatography (gradienfc100% hexane to 1:9 (v/v) EtOAc/hexane) to give 66 mg (41%) 
of the title compound as an oil. NMR (400 MHz. CDCI3): 5 7.72-7.58 (m, 3H). 6.98 (d. 
1H), 6.86-6.60 (m, 3H). 4.33^.28 (br, 2H), 4.28-4.20 (br. 1H). 4.10 (q. 2H), 3.52-3.40 (m. 
1H). Z84 (m, 4H), 2.64 (dd, 1H). 2.58-2.50 (m. 3H). 2.40-2.24 (m, 2H), 1.72-1.50 (m. 3H). 
1.26 (t 3H). 1.20 (t 3H), 0.84 (t, 3H). 

[169] Example 36 

Preparation of fMa-5-f2 -f444-ethvM,3-thia2ol>2-vl).>2-propvlDhenoxvlethoxvV^ 

dihvcirO''1W-lnden«-1-vftacetic acid 




[170] To a solution of ethyl ((1S)-5-{2-I4-(4-ethyH.3-thiazol-2-yl)-2-propylphenoxy] 
ethoxy}-2,3-dlhydro-1HHnden-1-yl)acetete (18 mg. 0.04 mmol) (Example 35) in THF (1.2 
mL), was added a solution of Lj0H-H2O (5 mg , 0.11 mmol) in H2O (0.4 mL). The mixture 
was stirred for 12 h at rt. The reaction mixture was concentrated Under reduced 
pressure, and the residue was suspended in a small volume of water. Then, HCI (1 N 
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aqueous solufion) was added until the solution was below pH 3. The aqueous layer was 
extracted with excess EtOAc. and the organic layer was dried, filtered and then 
concentrated to give the crude product The residue was purified by HPLC (Ci8 reverse 
phase column, using 0-80% CH3CN in water) to give 2.2 mg (13%) of the title compound 
as a white solid. LC-MS: RT 3.78 min; (M+H)*: 466.4. 

[171] Examples of compounds of Formula (Ikk) [Fonnula (I), where and R^ are H, L is 
-Y-{CH2)n-X-, X and Y are O, and n is 2|, as shown in Table 1a below, were made using 
procedures similar to those described in the previous Examples 1-36. All of the Ar-Y-H 
compounds [Formula (II) in Reaction Scheme 1] used as precursors were commercially 
available, unless otherwise noted. 

11721 Table la 

^OOH 



(ikk) 



Ex. No 


Ar 


HPLC RT 
(min) 


LC-MS (M+Hf 


37 




2.87 


352.2 


38 


H 


3.00 


366.2 


39 


H ^ 


2.95 


352.1 


40 




2.91 


352.1 
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Ex. No 


Ar 


HPLC RT 
(min) 


LC-MS [M+Hf 


41 


H3C 


3.33 


367.5 


42 




2.d3 


384.3 


43 




2.02 


364.2 


44 




2.08 


364.3 



I173J Table lb 

lUPAC Names for Compounds in Table la 



Ex. 
No. 


lUPAC Name 


37 


2-[(1 S)-5-(2-indol-5-y<oxyethoxy)indanyr|acettc add 


38 


2-{(1 S)-5-(2-(2-methytindol-5-yloxy)ethoxy]indanyl}acetic acid 


39 


2-((1S)-5-(2-indo^6-yloxyethoxy)indanyl]acetic acid 


40 


2-1(1 S)-5-(2-lndol-4-yloxyethoxy)lndanyl]acetlc acid 


41 


2-{(1 S)-5-[2-<3-methyll3enzo[3,4-b]furan-6-yloxy)ethoxylindanyl)acetic acid 


42 


2-((1 S)-5-I2-(2-methylbenzothiaa)l-5-yloxy)ethoxy]lndanyl}acetlc add 


43 


2-1(1 S)-5-(2-(6-qulnolyloxy)ethoxy)!ndanyl]acetlc add 


44 


2-((1 S)-5-{2-(7-quinolyloxy)ethoxy)indanyllacetic acid 
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[1741 



Example 45 



Preparation of ethvl rffS^-S^S^aromopropoxv)- 2,3-dihvdro-1W-inden-1-vnacetate 

O 



[17q Tea solLition of ethyl [{1S)-5-hydroxy-2.3-dihydro-1H-inden-1-yl]acetate (0.166 g, 
0.754 mmol) (Example 6) in DMF (0.5 mL, containing 1% v/v of water), were added 1,3- 
dibromopropane (0.27 mL, 2.64 mmol) and CS2CO3 (0.295 g, 0.905 mmol). The mixture 
was stinned at rt for 13 h and then at 80"C for 1 h. Upon cooling to rt, the reaction mixture 
was concentrated under reduced pressure. The residue was suspended in EtOAc, 
filtered, and the filter cake was washed with EtOAc. The combined filtrate was dried, 
concentrated and purified by ^lica gel chromatography (100% hexanes to EtOAc/hexane 
(v/v) 1:19 gradient) to give 153 mg (60%) of the title compound containing minor 
impurities. This material was used in later steps without further purification. NMR (300 
MHz. CDCI3): 5 7.08 (d. 1H), 6.78 (s, 1H). 6.70 (dd. 1H), 4.19 (q, 2H). 4.08 (t. 2H), 3.60 (t. 
2), 3.58-3.44 (m, 1H), 2.96-2.64 (m, 3H). 2.50-2.21 (m. 4H). 1.93-1.68 (m. 1H), 1.28 (t, 
3H). 

[176] Example 46 



[177] 5-(Ben2yloxy)-1«-indole (300 mg, 1.34 mmol) was dissolved in anhydrous DMF 
under an atmosphere of argon and cooled in a water bath. Sodium hydride (60% 
dispersion in mineral oil, 64.5 mg, 1.61 mmol) was added, and the mixture was stirred for 
30 min. lodomethane (247.9 mg, 1.75 mmol) was added and stirring was continued for 
12 h at 40X. The mixture was cooled to rt, 10 drops of water were added, and the 
reaction mixture was concentrated under reduced pressure. The residue was taken up in 
water and was extracted with EtOAc (2x). Purification by silica gel flash chromatography 
(EtOAc/hexane (v/v) = 1:7) gave 254 mg (80%) of the title compound as a white 
crystalline solid. NMR (400 MHz, CDCI3): 5 3.78 (s, 3H), 5. 1 1 (s. 2H), 6.40 (br. 1 H), 




Preparaiion of 5-fbenzvloxv>-1-methvl-1 //-Indole 



H3C 




6.94 (d. 1H). 7.00 (s. 1H), 7.17 (s. 1H), 7.20-7.48 (m, 6H). 
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[1781 



Example 47 
Preparation of l-fnethvMH-mdol^Sol 

H3C 




[179] S<Benzyloxy)-1-methyl-1H-indole (Example 46, 254 mg, 1.07 mmol) was dissolved 
in EtOH (15 mL) and 20% palladium (II) hydroxide on carbon (30.0 mg) was added. 
Ammonium fonmate (540 mg, 8.6 mmol) was added, and the mixture was stirred for 30 
min at rt and subsequently for 2 h at 35X. The catalyst was removed by filtration, and 
the filtrate was concentrated under reduced pressure. The residue was taken up in 
water, and the aqueous solution was extracted with EtOAc (2x). The combined organic 
phases were dried over Na2S04. filtered, and concentrated under reduced pressure to 
provide 141 mg (90%) of the title compound as a white crystalline solid. NMR (400 
MHz. CDCI3): 5 3.78 (s, 3H). 6.33 (br, 1H). 6,79 (d. 1H), 7.03 (br, 2H). 7.19 (d. 1H). 

[1801 Example 48 

Preparation of ethvl ((1S>«5434flHnethvf-1W-4ndol-^vltoxvlproooxvV-2.3-dihvdro«' 

1//«lnden-1"Vi)acetate 

O 



[181] To a solution of l-methyHH-indol-S-ol (44.0 mg. 0.30 mmol) (Example 47) and 
ethyl [(fS)-5<3-bromopropoxy)-2,3-dihydro-1WHnden-1-yOacetate (Example 45, 100 mg, 
0.29 mmol) in DMF (4.0 mL) were added CS2CO3 (114.6 mg, 0.35 mmol) and water 
(3 drops). The reaction mixture was stinred at 40**C for 16 h, then cooled to rt. and 
concentrated under reduced pressure. Water was added and the aqueous layer was 
extracted with EtOAc (2x). The combined organic phases were dried over Na2S04, 
filtered, and concentrated under reduced pressure. Purification by silica gel flash 
chromatography (EtOAc/Hexane (v/v) = 1:13) yielded 55 mg (46%) of the title compound 
as a clear oil. NMR (400 MHz, CDCI3): 6 1.28 (t, 3H). 1.76 (m, 1H). 2.26 (m, 2H). 2.39 
(m, 2H). 2.71 (dd, 1H), 2.88 (m, 2H), 3.50 (m. 1H), 3.78 (s, 3H), 4.18 (m. 6H). 6.38 (d, 
1H), 6.72 (dd. 1H). 6.80 (s. 1H). 6.89 (d. 1H). 7.02 (s, 1H), 7.06 (d. 1H), 7.10 (s, 1H). 7.20 
(d. 1H). 
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[182] 



Example 49 



Preparation of 1S^^34(1-methvl-1H-indol-S-vltoxvTpropoxv>-2.3-dihvdro-1 W- 

inden'-1^)acetic acid 

O 



[183] To a solution of ethyl ((1 S>-5-{3-[(1-fflethyl-1 Wndol-5-yl)oxy]propoxy}-2,3-dihydro- 
1 Wnden-1-yl)acetate (51 mg, 0.13 mmol) (Example 48) in THF (1.8 mL) was added 
U0H«H20 (6 mg, 0.15 mmol) in water (0.6 mL). The mixture was stinred for 12 h at rt, 
then the reaction mixture was concentrated under reduced pressure and the residue 
suspended in a small volume of water. The pH was adjusted to below 3 with HCI (1 N 
aqueous solution), and the aqueous layer was extracted with EtOAc. The organic layer 
was dried, filtered, and concentrated under reduced pressure to give 44 mg (93%) of the 
title compound as a solid. NMR (400 MHz. CDCI3): 5 7.10 (d, 1H), 7.05^.96 (m, 2H), 
6.93 (d. 1H). 6.81 (dd, 1H), 6.72 (s, 1H). 6.65 (dd. 1H). 6.32 (d. 1H). 4.18-4.00 (m. 4H). 
3.69 (s. 3H). 3.52-3.40 (m. 1H), 2.92-2.65 (m. 3H), 2.42-2.24 (m, 2H), 2.22-2.10 (m, 2H), 
1.78-1.62 (m, 1H); LOMS RT = 3.45 min, (M+H)* 380.1. 

[184] Example 50 



[185] 5-Methoxy-4Hnethyl-1H-indole (400.0 mg. 2.48 mmol) was dissolved In CH2CI2 in 
an inert atmosphere, and the mixture was cooled to 5**C. Aluminium trichloride (1.65 g, 
12.4 mmol) was added, and the reaction mixture was stinred for 5 min, at which point 
ethanethiol (770.8 mg. 12.4 mmol) was added dropwise. Stirring was continued for 2 h at 
5*'C. The mixture was poured into Ice water (10 mL). stined for 20 min. and then 
NaHCOa was added until a pH >7 was reached. The mixture was extracted with CH2CI2 
(4x), the combined organic phases dried over Na2S04, filtered, and concentrated under 
reduced pressure. The residue was purified by silica gel flash chromatography 
(EtOAc/hexane (v/v) 1:5) to give 133 mg (36%) of the title compound as a white 




Preparation of 4"methvMW-jndol"5-ol 




CH3 
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crystalline solid. NMR (400 MHz, CDCI3): .5 2.46 (s, 3H), 4.40 (br. 1H), 6.49 (s. 1H), 
6.76 (d. 1H). 7.10 (d. 1H). 7.19 (s. 1H). 8.03 (br, 1H). 

[186] Example 51 

Preparation off ethvl fM S>-5-f3-r^A-iwethvl-1H-indol-5-vnoxvlpropoxvV-2.3-dihvdrQ- 



IH-inden-l-vDacetate 

O 




CH3 



(187] Using Examples 50 and 45 as starting materials, the product was prepared as 
described in Example 48. NMR (400 MHz, CDCI3): .5 1.30 (t, 3H), 1.76 (m, 1H). 2.28 
(m, 2H). 2.41 (m. 2H), 2.47 (s, 3H), 2.69-2.94 (m. 3H), 3.52 (m. 1H), 4.20 (m, 6H). 6.51 
(s. 1H). 6.76 (d, 1H), 6.82 (s. 1H). 6.91 (d. 1H). 7.09 (d, 1H), 7.16 (m. 2H), 8.10 (br, 1H). 

[188] Example 52 

Preparation off fMSWS- f3.rf4^eithvl-1/Mndol-5-vnoxvlpropoxv>-2.3^lhvdro-1W. 



iniien-1-^rl)acetlc acid 

O 




CH3 



[189] Using Example 51 as starting material, ttie product was prepared as descrit)ed for 
Example 49. ^H NMR (400 MHz, CDCI3): 5 8.06-7.98 (br. 1H). 7.22-7.14 (m. 2H), 7.08 (d. 
1H), 6.90 (d. 1H). 6.80 (s, 1H), 6.74 (dd. 1H), 6.50 (s, 1H), 4.264.10 (m. 4H), 3.69-3.46 
(m. 1H), 2.95-2.78 (m, 3H), 2.54-Z39 (m. 5H), 2.32-2.20 (m. 2H). 1.88-1.62 (m, 1H); LC- 
MS RT = 3.17 min, (M+H)* 380.1. 

[190] Example 53 

Preparation of 54allvloxvMH-indole 

H 



4 
« 



64 



wo 2004/058174 



PCTAJS2003/040842 



[191] S-Hydroxy-I Wndole (500 mg, 3.76 mmol) and allyl bromide (499.7 mg, 4.13 
mmol) were dissolved in DMF (15 mL). then CS2CO3 (1.468 g. 4.51 mmol), and water (6 
drops) were added. The reaction mixture was stirred at rt for 12 h, after which It was 
concentrated under reduced pressure, diluted with water, and the aqueous layer was 
extracted with EtOAc (2x). The combined organic phases were dried over Na2S04. 
filtered, and concentrated under reduced pressure. Purification by silica gel flash 
chromatography (EtOAc/hexane (v/v) = 1:11) gave 514 mg (79%) of the title compound 
as a light-yellow oil. NMR (400 MHz, CDCI3): 64.59 (d, 2H), 5.29 (d. 1H), 5.45 (d. 1H), 
6.12 (m, 1H). 6.48 (d, 1H), 6.90 (d. 1H), 7.11 (s, 1H). 7.19 (s, 1H), 7.28 (m, 1H), 8.04 (br, 
1H). 

[192] Example 54 



[1931 5-(Allyloxy)-1H-indole (514 mg, 2.97 mmol) (Example 53) was dissolved in 1,2,3,4- 
tetramethylbenzene (2.5 mL), and the reaction mbcture was heated at 190*'C for 2 h. The 
mixture was cooled to rt and sonicated for 30 min. The mixture was then purified by silica 
gel column chromatography (EtOAc/hexane (v/v) = 1:9) to give 361 mg (70%) of the title 
compound as a white crystalline solid. NMR (400 MHz. CDCI3): 5 3.68 (d, 2H), 5.13 
(d, 1H), 5.18 (d, 1H), 6.07 (m. 1H), 6:45 (s, 1H), 6.79 (d, 1H). 7.12-7.18 (m, 2H). 8.06 (br. 
1H). 

[194] Example 55 



[195] 4-AllyM W-indol-S-ol (Example 54)120 mg. 0.69 mmol) was dissolved in EtOH 
(10 mL), and 20% palladium (II) hydroxide on carbon (20 mg) and ammonium formate 
(349.5 mg. 5.45 mmol) were added. After stirring for 30 min at rt, the mixture was heated 



Preparation of 4-alh/i-1W-4ndol-5-ol 




CH2 



Preparation of 4^JropvMH■indol^5^o^ 




CH3 
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to 40°C for 2 h. After cooling to rt the catalyst was removed by filtration, and the filtrate 
concentrated under reduced pressure. The residue was taken up in water, and the 
aqueous phase was extracted with EtOAc (2x). The combined organic phases were dried 
over Na2S04. filtered, and concentrated under reduced pressure to give 91 mg (75%) of 
the title compound as a white solid. NMR (400 MHz. CDCI3): 5 1.04 (t, 3H), 2.74 (m, 
2H), 2.88 (t. 2H). 6.49 (s, 1H). 6.75 (d, 1H), 7.10 (d. 1H), 7.18 (s, 1H), 8.00 (br, 1H). 

[1961 Example 56 

Preparation of ethvl fM S)-5-f3-ff4HaroDv!.1WHndol-5-vl>oxv1proDoxv>-2.3.dlhvdro- 



IWnden-l-vhacetate 

O 




CH3 



[197] Using Examples 55 and 45 as starting material, the product was prepared as 
described in Example 48. NMR (400 MHz, CDCI3): .5 0.99 (t, 3H). 1.30 (t, 3H), 1.60- 
1.82 (m, 3H), 2.26 (m. 2H), 2.40 (m, 2H). 2.73 (dd, 1H), 2.88 (m. 4H), 3.52 (m, 1H), 4.19 
(m. 6H), 6.49 (s, 1H), 6.72 (d, 1H), 6.80 (s, 1H). 6.90 (d. 1H), 7.05 (d, 1H), 7.17 (m, 2H), 
8.00 (br, 1H). 

[198] Example 57 

Preparation of ffia-S-f3 -ff4-propvl-1 W^ndol-5■^rttoxv^propoxvV■Z3^lhvdro-1lf■ 



inden-l-jyl^acetic acid 

.0 




CH3 



[199] Using E}rample 56 as starting material, the product was prepared as described in 
Example 49. ^H NMR (400 MHz, CDCI3): 5 8.00-7.84 (br. 1H). 7.16-7.06 (m. 2H), 7.01 (d. 
1H), 6.81 (d, 1H). 6.70 (s. 1H). 6.66 (dd. 1H), 6.44^.40 (m. 1H), 4.18-4.0 (m, 4H), 3.50- 
3.37 (m, 1H). 2.83-2.64 (m, 5H). Z43-Z28 (m, 2H), 2.28-2.16 (m, 2H), 1.78-1.51 (m, 3H). 
0.86 (t, 3H); LC-MS: RT = 3.51 min, (M+H)* 408.0. 
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[200] 



Example 58 



Preparation of 4-allvl-5-(benzvloxv)-1H-indole 




CH2 



[201] 4-Allyl-1H-indol-5-ol (Example 54. 2.67 g. 15.4 mmol). benzyl bromide (2*90 g, 17.0 
mmol), and CS2CO3 (6.03 g, 18.5 mmol) were combined in DMF (50 mL). and water (15 
drops) was added. After stirring for 12 h at rt, the reaction mixture was concentrated 
under reduced pressure. The residue was taken up in water, and the aqueous phase 
was extracted with EtOAc (2x). The combined organic phases were dried over Na2S04, 
filtered, and concentrated under reduced pressure. Purification by silica gel flash 
chromatography (EtOAc/hexane (v/v) = 1:7) gave 3.3 g (82 %) of the title compound as a 
yellow oil. NMR (400 MHz, CDCI3): 5 3.74 (d. 2H). 5.00 (d. 1H), 5.09 (d. 1H), 5.10 (s, 
2H), 6.07 (m, 1H), 6.55 (s, 1H), 6.98 (d. 1H), 7.20 (m. 2H). 7.31 (m. 1H). 7.38 (m, 2H). 
7.48 (m, 2H), 8.03 (br, 1H). 

[202] Example 59 



[203] 4-Allyl-5-(ben2yloxy>-1«-indole (368.7 mg, 1.40 mmol) (E)cample 58) was dissolved 
in anhydrous DMF (12 mL) under an inert atmosphere, and the reaction mixture was 
cooled in an ice-water bath. Sodium hydride (60% in mineral oil) (181 mg, 1.68 mmol) 
was added, and the reaction mixture was stirred for an additional 30 min. Methyl iodide 
(278 mg. 1.96 mmol) was added and stining at rt was continued for 30 min. The reaction 
mixture was heated to 40"C for 12 h. cooled to rt, and water (10 drops) was added. The 
reaction mixture was concentrated under reduced pressure, after which water was added, 
and the aqueous phase was extracted witti EtOAc (2x). The combined organic phases 
were dried over Na2S04, filtered, and concenb^ted under reduced pressure. Purification 
by silica gel flash chromatography (EtOAc/hexane (v/v) = 1:15) gave 259 mg (67%) of the 



Preparation of 4>^lh^l^-fbenzvloxv>-1-methvl->1/y-indole 



H3C 




CH2 
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title compound as an oil. NMR (400 MHz. CDCI3): 8 3.72 (m, 5H), 4.98 (d, 1H), 5.07 
(d. 1H). 5.12 (s, 2H), 6.06 (m. 1H). 6.47 (s. 1H). 7.00 (d. 1H), 7.03 (s. 1H). 7.12 (d. 1H), 
7.31 (m. 1H). 7.39 (m, 2H), 7.48 (m, 2H). 

[204] Example 60 

Preparation of 1-methvt-4-propvl-1 Wndol-5-ol 

H3C 




CH3 



[205] 4-Allyl-5-{benzyloxy)-1-methyl-1H-indole (250.0 mg, 0.90 mmol) (Example 59) was 
dissolved in EtOH (15 mL), then 20% palladium (II) hydroxide on caiijon (30 mg) was 
added, followed by ammonium fomnate (455 mg, 7.21 mmol). After stinlng for 1 h at rt, 
the mixture was heated to 40°C for 2.5 h. After cooling to rt, the catalyst was removed by 
filtration and the filtrate was concentrated under reduced pressure. Water was added to 
the residue, and the aqueous phase was extracted vtrith EtOAc (2x). The combined 
organic phases were dried over Na2S04, filtered, and concentrated under reduced 
pressure to give 150 mg (88%) of the title compound as an oil. NMR (400 MHz, 
CDCI3): 5 1.02 (t. 3H), 1.73 (m. 2H), 2.85 (t, 2H), 3.76 (s. 3H). 4.33 (br, 1H), 6.40 (s, 1H), 
6.78 {d,1H), 7.02 (m.2H). 

[206] Example 61 

Preparation of ethvl ff1S>-S-l34»-methvl-4-propvl-1tf-indol-5-^fnoxv1propoxvV-2.3- 



dihvdro-IWnden-l^tecetate 

p 




CH3 

[207] Using Example 60 as starting material, the trtte compound was prepared as 
described in Example 48. NMR (400 MHz, CDCI3): 6 0.97 (t, 3H), 1.29 (t, 3H), 1.68 (m, 
2H), 1.77 (m, 1H), 2.28 (m, 2H), 2.39 (m. 2H), 2.72 (dd. 1H). 2.88 (m. 4H). 3.52 (m. 1H), 
3.72 (s. 3H). 4.20 (m, 6H), 6.41 (s. 1H). 6.72 (dd, 1H), 6.80 (s, 1H), 6.93 (d, 1H), 7.01 (s, 
1H),7.08(m,2H). 
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[208] Example 62 

Preparation of flia-5-«-rf1-fnethvl-4-DroPvl-1H-indol-5-vl)oxv1propoxvl-2.3. 
dihvdro-1W-inden-1-vl)acetic acid 

O 




[209] Using Examples 61 and 45 as starting material, tJie title compound was prepared 
as descrit)ed In Example 49. NMR (400 MHz, CDCI3): 5 7.04-6.96 (m. 2H), 6.92 (d. 
1H), 6.84 (d. 1H). 6.72 (s. 1H), 6.65 (dd. 1H), 6.32 (d, 1H). 4.18-4.02 (m. 4H), 3.68 (s. 
3H), 3.52-3.40 (m. 1H). 2.88-2.64 (m. 5H), 2.46-2.30 (m. 2H), 2.22-2.14 (m. 2H). 1.78- 
1.52 (m, 3H), 0.88 (t, 3H): LC-MS: RT = 3.88 min, (M+Hf 422.1. 

[210] Example 63 

Preparation of 6-(3-bromopropoxv)-3-methvl-1 -benzofuran 

H3C 




[211] To a solution of 3-methyl-1-benzofuran-6-ol (0.20 g. 1.35 mmol) in NaOH (6 M 
aqueous solution, 0.25 mL) was added 1,3-dibromopnopane (0.48 mL. 0.46 mmol), and 
the mixture was heated at 80X for 2 h. The reaction mixture was cooled to rt; and NaOH 
(6 M aqueous solution. 0.1 1 mL) was added. The reaction mixture was heated at 80''C 
for 1 h, cooled to rt, and partitioned between CH2CI2 and NaHCOa (saturated aqueous 
solution). The organic layer was dried, filtered, concentrated under reduced pressure, 
and purified by silica gel column chromatography (EtOAc/hexane (v/v) = 1:19) to give 210 
mg (58%) of the title compound oonteining minor impurities. TTiis material was used in 
next step without further purification. ^H NMR (300 MHz. CDQa): 6 7.38 (d, 1H), 7.32 (s, 
1H), 7.0 (s, 1H). 6.88 (dd. 1H). 4.14 (t. 2H). 3.62 (t. 2H). 2.40-2.28 (m, 2H), 2.20 (s, 3H). 



# 
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[212] 



Example 64 



Preparation of ethvl fM S)-5-f3*rf3-methvl->1-ben2ofuran-6>YnoxvlpropoxvV-2.3- 



[213] To a mixture of 6-(3-bromopropoxy)-3-methyl-1-benzofuran (87 mg, 0.32 mmol) 
(Example 63) and ethyl [(1S>-5-hydroxy-2,3-dihydro1«-lnden-1-yl]aGetate (59 mg, 0.269 
mmol) (Example 6) in DMF containing 1 vol % water (2.4 mL) was added CS2CO3 (105 
mg, 0.323 mmol). The mixture was stinned for 68 h at 80**C, and the reaction mixture 
cooled to rt, then concentrated under reduced pressure. The residue was suspended in 
EtOAc and filtered through a small plug of silica to give 1 19 mg (90%) of a light-yellow 
solid that was used in the next step without further purification, 

[214] Example 65 

Preparation of fMa^3-r (3-methvl-14ieruofuran-6^noxvlpropoxvl-2,3Kiihvdro-^ 



[215] To a solution of ethyl ((1S)-5-{ai(3-methyH-l)en^ran-6-yl)oxy]propoxy}-2,3- 
dihydro-1 Wnden-1-yl)acetate (119 mg, 0.29 mmol) (Example 64) in THF (4.2 mL) was 
added a solution of LiOH^HaO (15mg, 6.35 mmol) in water (1 .4 mL). The mixture was 
stirred for 4 h at 45X and then 12 h at rt The reaction mixture was concentrated under 
reduced pressure, water was added, and the aqueous phase was washed with a small 
volume of EtaO. The pH was adjusted to below 3 with HCI (1 N aqueous solution), and 
the aqueous phase was extracted with excess EtOAc. The combined EtOAc extracts 
were dried, filtered, and concentrated under reduced pressure to give 24 mg (22%) of the 
title compound as a solid. NMR (300 MHz. CDCI3): 5 7.44-7.22 (m. 2H). 7,08 (d, 1H), 
6.98 (s. 1H). 6.89 (d. 1H). 6.80 (s. 1H), 6.72 (d. 1H). 4.32-4.04 (m. 4H), 3.63-3.44 (m, 
1H), 2.98-2.76 (m. 3H). 2.58-2.37 (m, 2H). 2.37-2.14 (m, 5H). 1.88-1.70 (m, 1H); LC-MS: 
RT = 3,53 min. (M+H)* 381.1. 



dihvdro-1 H-inden-l^ltecetate 




inden-1-vltecetfc add 



o 
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Example 66 



Preparation of 142.4-dihvdroxY-3Haropvlphenvl)ethanone oxime 



NOH 



H3C 



HO 
H3C, 




OH 



[217] 1-(2,4-clihydroxy-3-propylphenyl)ethanone (1.50 g. 7.72 mmol), hydroxylamine 
hydrochloride (1.61 g, 23.2 mmol), and anhydrous sodium acetate (1.90 g, 23.2 mmol) 
were combined in EtOH (30 mL) and stinted under reflux for 15 h. After cooling to rt, 
water (20 mL) was added, the EtOH was removed under reduced pressure and the 
aqueous phase was extracted with EtOAc (2x). The combined organic layers were dried 
over Na2S04, filtered, and concentrated under reduced pressure to give 1.54 g (95%) of 
the title compound as a light-green solid. NMR (400 MHz, CDCI3): 5 0.93 (t, 3H). 1.52 
(m, 2H), 2.23 (s. 3H), 2.60 (t. 2H), 6.32 (d, 2H). 7.12 (d, 2H). 

[218] Example 67 



[219] 1-(2.4-dihydroxy-3-propylphenyl)ethanone oxime (400 mg, 1.91 mmol) (Example 
66) was dissolved in CH2CI2 and the solution was cooled to -35**C under an atmosphere 
of argon. (Diethylamino)sulfLir trifluoride (DAST) (647 mg, 4.01 mmol) was added 
dropwise and the solution was allowed to warm to -25*C over 2 h. The mixture was 
quenched with NaHCOa (saturated aqueous solution). The organic phase separated and 
the aquepus phase extracted with CH2CI2- The combined organic phases were dried over 
Na2S04, filtered, and concentrated under reduced pressure. Purification by silica gel 
flash chnarifiatography (EtOAc/hexane (v/v) = 1:3) gave 282 mg (77%) of flie titie 
compound as a falntiy red-colored solid. ^H NMR (400 MHz. CDCI3): 6 0.95 (t, 3H), 1.67 
(m, 2H). 2.56 (s, 3H), 2.79 (t, 2H), 6.76 (d, 1H), 7.19 (d, 1H). 



Preparation of 3-methvl-7-prDPvt-1.2-beiizisoxazoi^6-ol 



H3C 




r 
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[220] 



Example 68 



Preparation of ethvl fMS)-5-f3-r/3-methvl-7-propvl-1.2-benzisoxazol-6- 
vi)oxvlpropox vl-2.3-dihvdro-i//-inden-1^nacetate 




[221] To a mixture of 3-methyl-7-propyl-1 ,2-benzisoxazol-6-ol (269 mg, 1 .01 mmol) 
(Example 67) and ethyl [(^S)-5-(3-bromopropoxy)- 2.3-dihydro-1HHnclen-1-yl]acetate (331 
mg, 1.01 mmol) (Example 45) in DMF (8 mL. containing 1 vol % water) was added 
CS2CO3 (661 mg, 2.03 mmol). The mixture was stin^d for 16 h at rt, and then the 
reaction mixture was concentrated under reduced pressure. The residue was suspended 
in EtOAc and filtered through a small plug of silica to give 204 mg (39%) of the title 
compound as a white solid that was used in the next step without further purification. 

[222] Example 69 

Preparati on of ff1S)-5-f3-ff3-methvl-7-propvl-1.2-benzisoxazo|.6-v»oxvlpropoxv^ 
2.3-dihvciro-IH.inden.l.vnacatic acid 

.0 



[223] Using Example 68 as starting material, the title compound was prepared as 
described in Example 49 and purified by recrystallization from MeOH. NMR (300 
MHz. CDCI3): 5 7.18 (d. 1H), 7.11 (d. 1H). 6.97 (d, 1H), 6.90 (s. 1H). 6.72 (dd, 1H). 4.24- 
4.10 (m, 4H). 3.60-3.44 (m. 1H). 2.96-2.74 (m, 5H). 2.60 (s, 3H). Z52-2.36 (m. 2H), 2.34- 
2.20 (m. 2H). 1.84-1.70 (m, 1H), 1.70-1.52 (m, 2H). 0.92 (t, 3H): LC-MS: RT = 4.09 min. 
(M+H)* 424.3. 




It 
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P24] Example 70 

Preparation of 1-(2.4- dihvdroxvDhenvn-2.2.2-trifluoroethanone oxime 




OH 

[22q The title compound was prepared as described in Example 66 starting from the 
appropriately subsUtuted and commercially available ketone. NMR (300 MHz. DMSO- 
de): § 6.26 (d,"lH). 6.32 (s. 1H). 6.82 (d. 1H). GG^S [M+Hf: 222. 

[2261 Example 71 

Preparation of 3-ftrifluoromethvn-1^-benzisoxazol-6-oi 

F3C 

[227] To a solution of 1-(2,4-dihydroxyphenyl)-2,2,2-trifluoroethanone oxime (Example 
70, 0.25 g, 1.13 mmol) in THF (15 mL) was added triphenylphosphine (0.63 g, 2.4 mmol) 
and the mixture was cooled to O'C. A solution of DEAD (0.48 mL. 2.3 mmol) in THF 
(10 mL) was slowly added while the temperature was kept at O'C. after which the reaction 
mixture was stined at 0-5X for 4 h. Water (30 mL) was added and the mixture was 
extracted with EtOAc (3x). The combined organic phases were washed with water and 
brine, dried over Na2S04, filtered, and concentrated under reduced pressure. Purification 
by silica gel chromatography (EtOAc/hexane (v/v) 1:10 to 3:2 gradient) gave 0.23 g of the 
title compound witii minor impurities. The material was used without further purification. 
GC-MS [M+H]*: 204. 

[228] Example 72 

PreoaraHon of cthvl Wia-5-(3-fl3-h vdroxv-3-ftrifluoromethvn^.3-dihvdrD-1.2- 
benzisoxazol.<^oxvkiroD oxv)-2.3-dihvdro-1/Mnden-1-^acgtate 



F3C. PH 
HN 





P29] Using Example 71 as starting material, the tiUe compound was prepared as 
described in Example 48. In the course of the reaction, addition of water to ttie isoxazole 
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ring occurred, which produced the title compound. NMR (400 MHz. CDCI3): ,5 1.31 (t. 
3H), 1.79 (m. 1H). 2.22 (m. 2H). 2.39 (m. 1H). 2.46 (dd, 1H), 2.73 (dd, 1H), 2.88 (m. 2H). 
3.54 (m. 1H). 4.05 (t, 2H). 4.22 (m, 2H), 4.54 (t, 3H). 6.47 (d, 1H), 6.50 (dd, 1H). 6.69 (dd. 
1H). 6.77 (s. 1H). 7.06 (d, 1H), 7.15 (d. 1H). LC-IVIS: RT 3.53 min, (M+H)* 482.0. 

[230] Example 73 

PreparaUon of rf1S)-5-f3-ff34ivdroxv-3^trifluoromethvn>>2.3<lihvdro-1,2- 
ben2isoxa2ol-6-vlloxvlproDoxv)-2,3-dihvdro-1 W-inden-1 --vnacetic acid 



P 




[231] Using Example 72 as starting material, the title compound was prepared as 
described in Example 49. NMR (300 MHz. CDCI3): .5 1.79 (m. 1H), 2.20 (m, 2H), 2.41 
(m. 2H). 2.52 (m, 2H). 2.74 (dd. 1H). 2.84 (m, 2H), 3.52 (m, 1H), 4.02 (m. 2H). 4.53 (m, 
2H). 6.41 (s, 1H). 6.48 (d. 1H). 6.68 (d, 1H). 6.77 (s. 1H). 7.07 (d. 1H). 7.17 (d. 1H); LO 
MS: RT = 3.01 min. (M+H)* 454.0. 

[232] Examples of compounds of Fonnula (Imm) [Fonnula (I), where R^ and R^ are H, L 
is -Y-(CH2)n-X-, X and Y are O, and n is 3], as shown In Table 2a below, were made 
using procedures similar to those described in the previous Examples. All of the Ar-Y-H 
compounds [Fomiula (11) in Reaction Scheme 1] used as starting materials in Examples 
74, 75, 77, 78. 84, and 85 were commercially available. The synthesis of the Ar-Y-H 
starting material used in Example 76 is described in Example 54. The benzisoxazoles 
employed in Examples 80-83 were synthesized as described in Examples 66-67. The 
oxazole employed in Example 79 was fomried as a byproduct in the cyclodehydration 
reaction for the fomiation of the benzisoxazole employed in Example 80. 
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[233] Table 2a 




(Imm) 



Ex. No 


At 


HPLC RT 
(min) 


LC-MS [M+H]"^ 
orNMRdata 


74 


cc 




3.13 


366.0 


75 


H 


3.16 


380.2 


76 


H 




3.40 


406.0 


n 


CO 

H 




3.19 


366.2 


78 




3.07 


366.2 


79 


CO 


V 


3.28 


368.1 


80 


"CO 




2.76 


367.9 
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Ex. No 


At 


HPLC RT 

(min) 


LC-MS [M+Hr 
or NMR data 




OX 






81 




2.97 


382.1 




H3C 






82 


CH3 


3.84- 


396.3 










83 




4.18 


477.9 


84 




4.51 


[a] . 


85 




3.90 


m 



[a] NMR (300 MHz. CDCy. 8 7.18-6.97 (m. 2H). 6.84-6.60 (m, 4H), 
4.22-4.04 (m, 4H). 3.62-3.46 (m. 1H), 3.00-2.55 (m. 7H), 2.55-2.35 (m, 
2H), 2.34-2.17 (m, 2H). 1.8&-1.64 (m. 5H). 

(b] NMR (300 MHz. CDCI3), 5 7.65 (d, 1H), 7.28-7.20 (m. 1H). 7.10 (d. 
1H). 7.04 (d. IN), 6.90 (s. 1H), 6.72 (dd. 1H). 4.234.11 (m. 4H). 3.59- 
3.45 (m. 1H). 2.96-2.72 (m. 5H), 2.68-Z58 (m, 2H), Z50-Z38 (m, 2H), 
Z32-2.24 (m. 2H). 2.17-2.03 (m. 2H), 1.84-1.68 (m. 1H). 
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Table 2b 

lurAu Names tor uomDounds in Table 2a 


CA. no* 


lUPAC Name 


74 


2-[(1 S)-5-(3Hndol-5-yloxypropoxy)indanyQacetic acid 


75 


24(1 S)-5-[3-(2-methylindol-5-yloxy)propoxy]indanyl}acetic acid 


76 


2-{(1 S)-5-[3-(4-prop-2-enylindol-5-yIoxy)propoxy]indanyl}acetic acid 


77 


2-1(1 S>-5-(3-indol-6-yloxypropoxy)indanyl]acetic acid 


78 


2-[(1 S>-5^3Hndol-4-yloxypropoxy)indanyl]acetio acid 


79 


2-[(1 S>-5-(3-ben2x>xazol-6-yloxypropoxy)indanyl]acetic acid 


80 


2-[(1 S)-5-(3-benzo[d]lsoxazol-6-ytoxypropoxy)indanyl]acetic acid 


81 


2-{(1 S)-5-[3-(3-methylbenzo[d]isoxazol-6-yloxy)propoxy]indanyl}acetic acid 


82 


24(1S)-5-[3-(3,7-dimethylbenzo[d]isoxa2ol-6-yloxy)propoxylindanyl}acetic 
acid 


83 


((1 S)-5-{3-[(3-methyl-7-propyl-1 .2-ben2isoxaMl-6-yl)oxy]propoxy}-2.3- 
dihydro-1 l4-inden-1-yl)acetic acid 


84 


2-[(1 S)-5-(3-(5;67,8-tetrahydronaphthyloxy)propoxy)indanyl]acetic acid 


85 


2-^(1 S)-5-[3K5<>xcK67,8-trihydronaphthyloxy))propoxy]indanyl acid 



[235] Example 86 

Preparation of 6434>rDmopropoxvV7Hjropvl-3-trifluoromethvl-1,2-benzorcn- 

isoxazole 




CH3 



[236] To a mixture of 3-trTfluoromethyl-7-propyl-6-hydroxybenzisoxazole, (Example 24, 
3.53 g, 14.4 mmol) and cesium carbonate (5.63 g, 17.3 mmol) in DMF (12 mL, containing 
1 % v/v of water), was added 1,3-dibromopropane (14.5 g, 72.0 mmol). The reaction 
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mixture was stirred for 12 h at rt, and then tlie solvents were removed under reduced 
pressure. TTie residue Mnas purified by silica gel flash chromatography (100 % hexanes. 
then 2-5% EtOAc in hexanes) to give the product as a colortess oil (2.4 g. 46 %). 
NMR (300 MHz, CDCI3) 5 7.58 (d, 1H). 7.09 (d. 2H). 4.25 (t. 2H), 3.64 (t, 2H). 2.92 (t. 2H). 
2.40 (m. 2H). 1.72 (m, 2H). 0.99 (t 3H). 

PST] Examples? 

Preparation of eth yl r4-f3-fr7-Dropvl-3-ftrffluoromethvl>-1.2-t>en2isoxazol-6- 
vnoxvteropoxv>-2. 3-dihvdro-1H-inden-1-vnacetate 

F3C 



[238] Using Bcamples 86 and 9 as starting materials, the title compound was prepared 
using a similar procedure as the one desGrft)ed for Example 35 yielding 132 mg (85%) of 
material which was used in the next step without further purification. NMR (400 MHz, 
acetone-de): 5 7.71 (1H, d), 7.39 (1H, d). 1.15 (1H. t). 6.82-6.80 (2H, m). 4.45 (2H. t), 4.29 
(2H, t). 4.13 (2H. q). 3.55-50 (1H. m). 2.96-2.85 (3H, m), Z78-2.71 (2H, m)^ 2.42-2.30 
(4H, m). 1.73-1.67 (3H, m), 1.24 (3H, t). 0.94 (3H, t); LC-MS: RT = 3.47 min, (M+H)* 
506.37. 

[239] Example 88 

Preparation of r4-f3-ff7-propvl-3-^trifluoronfiethvl)-1.2-ben2isoxazol-6- 
vnoxv>propoxv)-2.3-dihvdro-1f/-inden-1-vnaceticacid 

F3C 



[240] Using Example 87 as starting material, the title compound was prepared using a 
similar procedure as the one described for (Example 49). ^H NMR (400 MHz, acetone- 
de): 5 7.71 (1H, s). 7.39 (1H, d), 7.12 (1H, t). 6.85 (1H,d), 6.80 (1H, d), 4.45 (2H. t), 4.28 
(2H, t), 3.54-3.51 (1H, m). 2.95-2.86 (3H, m). 2.7&-2.70 (2H, m), Z4^2.32 (4H. m). 1.78- 
1.67 (3H, M), 0.94 (3H. t); LC-MS RT = 5.77 min, (M-H)*476. 
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[241] 



Example 89 



Preparation of 1-faHvloxv)-4-ftrifluoromethvnbenzene 



F3C 




P42] 4-(Trifluoromethyl)phenol (1.50 g. 9.25 mmol). allyl bromide (14.55 g. 12.03 mmol). 
CS2CO3 (3.62 g, 11.10 mmol). and water (15 drops) were combined in DMF (40 mL) and 
the mixture sHmed for 12 h. The reaction mixture was then concentrated under reduced 
pressure, diluted with water, and extracted with EtOAc (2x). The combined organic 
phases were dried over Na2S04, filtered, and concentrated under reduced pressure to 
give 0.96 g (51%) of the title compound as a light-yellow oil. NMR (400 MHz, CDCI3): 
54.59 (d. 2H). 5.32 (d. 1H), 5.43 (d, 1H), 6.05 (m, 1H), 6.97 (d, 2H), 7.53 (d, 2H). 

[2431 Example 90 



[244] Under an atmosphere of argon, 1-(allyloxyH-(trrfluoromethyl)benzene (200 mg. 
0.99 mmol) (Example 89) was dissolved in CH2CI2 (anhydrous. 5 mL) and cooled to 15^C. 
Then, a solution of boron trichloride (1.04 mL, 1.04 mmol, 1 M in hexane) was added 
dropwise, and the reaction mixture was stinred for 2 h during which time the reaction 
mixture was allowed to wann to rt The mixture was poured onto ice and extracted witti 
EtOAc (2x). The combined organic phases were washed with NaHCOa (saturated 
aqueous solution), dried over Na2S04, filtered, and concentrated under reduced pressure 
to afford the product as a yellow oil. This was used in tiie next step without fiirflier 
purification. 

[245] Example 91 



Preparation of 2-allvM-ftrifIuoromethvHphenoi 




Preparation of 2-propvl-4-ftrifluoromethvl)phenol 
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[2461 "nie crude 2-allyl-4-(trifluoromethyl)phenol from Example 90 was dissolved in EtOH 
(5 mL). 10% Pd/C (20 mg) was added, and the mixture was stirred under an atmosphere 
of hydrogen at rt for 2 h. The catalyst was removed by filtration. The filtrate was 
concentrated under reduced pressure, and ttie residue was purified by silica gel flash 
chromatography (EtOAc/hexane (v/v) 1:10). This gave 91 mg (45% over 2 steps) of the 
title compound as a coloriess oil. NMR (400 MHz, CDCI3): 5 1.00 (t. 3H), 1.68 (m. 2H), 
2.61 (t, 2H), 5.14 (br. 1H), 6.80 (d, 1H), 7.32 (d, 1H). 7.36 (s. 1H). 

[247] Example 92 

Preparation of ethvl ^ MS)-5-f3-r2-Dropvl~4-ftirifluoromethvl>Dhenoxv1propoxvV-2.3- 



dihvdro-1 W-inden-1 -vl)acetate 

.0 




H3< 



[2481 Using Examples 91 and 45 as starting materials, the title compound was prepared 
as described in Example 48. NMR (400 MHz, CDCI3): 5 0.95 (t, 3H). 1.29 (t, 3H), 1.60 
(m. 2H). 1.76 (m. 1H), 2.29 (m. 2H). 2.39 (m, 2H). 2.61 (m, 2H). 2.72 (dd. 1H). 2.86 (m, 
2H). 4.17 (m. 6H), 6.69 (d, 1H). 6.78 (s, 1H). 6.88 (d, 1H), 7.07 (d. 1H). 7.07 (d, 1H). 7.34 
(s. 1H),7.40(d, 1H). 

[249] Examoie 93 

PreparaMQnofff1S^.S.f342^ira Dvl.44tiffluoromethvl^phenoxvlDropoicvV.2.3- 
dlhvdro-1Wnden-1 ^acetic acid 

F3C 
H3C 

P50] Using Example 92 as starting material, the titie compound was prepared as 
described in Example 49. 'H NMR (400 MHz. CDQa): 5 7.40 (d. 1H), 7.34 (s, 1H), 7.11 
(d, 1H). 6.88 (d. 1H). 6.80 (s. 1H), 6.74 (dd. 1H), 4.2&4.12 (m, 4H), 3.60-3.50 (m, 1H), 
2.96-2.78 (m, 3H). 2.68-Z59 (m, 2H), 2.52-2.39 (m, 2H). 2.35-2.26 (m. 2H), 1.88-1;72 (m. 
1H), 1.6&.1.54 (m. 2H). 0.96 (t, 3H). 
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1251] 



Example 94 



Preparation of ethvl «1S^.5-r3-f4-iodophenoxv)proDoxvT-2.3-dihvdrQ-1HHnden-1- 



[2521 Using 4-ioclophenol and Example 45 as starting materials, the title compound was 
prepared as described in Example 48. NMR (400 MHz. CDCI3): 5 7.54 (d, 2H). 7.06 
(d. 1H). 6.80 (s. 1H), 6.72-6.64 (m. 3H). 4.2S4.06 (m, 6H), 3.58-3.46 (m, 1H), 2.94-2.78 
(m, 2H). 2.72 (dd, 1H). 2.43-2.35 (m. 2H). 2.28-2.20 (m, 2H). 1.80-1.69 (m, 1H). 1.18 (t 
3H). 

[253] Example 95 

Preparation of ethvl f fia-5-f3-r4434hienvnphenoxvlprDPOxvVa.3-dihvdro-1W- 



P54] To a solution of thiophene-3-boronic add (53 mg, 0.42 mmol). ethyl {(1S)-5-{3-(4- 
iodophenoxy)propoxy]-2.3-dihydro-1Afinden-1-yl}acetate (50 mg, 0.10 mmol, Example 
94) In toluene (1.8 mL). and 1,4-dioxane (0.45 mL), was added PdCl2(dppf>^H2Cl2 (7.6 
mg, 0.01 mmol), and argon was passed through the mixture for 30 min. Then Na2C03(2 
N aqueous solution, 0.50 mL) was added, and the mixture was heated to 75"C for 48 h. 
The reaction was cooled to rt, and extracted with EtOAc (2x). The combined organic 
phases were washed with NaHCX)3 (saturated aqueous solution), dried, filtered and 
concentrated under reduced pressure. The residue was purified by preparative thin layer 
chromatography on silica gel to give 33 mg (73 %) of the title compound as a colorless 
oil. NMR (400 MHz, CDCI3): 5 7.51 (d. 2H), 7.40-7.31 (m, 3H). 7.06 (d, 1H), 6.97 (d, 
2H). 6.80 (8, 1H), 6.72 (dd, 1H), 4.24-4.10 (m, 6H), 3.60-3.48 (m, 1H), 2.9a-2.90 (m, 2H), 
2.72 (dd, 1H). 2.46-Z36 (m. 2H), 2.36-2.23 (m. 2H), 1.85-1.70 (m. 1H). 1.30 (t, 3H). 



vftacetate 




inden-1 -^^acetate 



O 
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[255] Example 96 

Preparation of aiS)-5-f 3-r4-f3-thienv»phenoxv1nropoxvV-2.3-dihvdro-1H-ind6n-1. 

yDacctic acid 




[2561 Using Example 95 as starting material, the title compound was prepared as 
described in Example 49. NMR (400 MHz. CDCI3): 5 7.42 (d. 2H). 7.32-7.20 (m, 3H). 
7.05-6.96 (m. 1H). 6.82 (d. 2H). 6.72 (s, 1H). 6.72-6.60 (br, 1H), 4.14^.0 (m. 4H). 3.52- 
3.40 (m. 1H). 2.90-2.62 (m, 3H), 2.43-2.22 (m. 2H), 2.22-2.10 (m, 2H), 1.76-1.60 (m, 1H); 
LC-MS: RT = 3.71 min, (M+H)* 408.9. 

[2571 Example 97 

Preparatio n off ethvl ff1SI-543-f4-brDmo-2-methoxvphenoxv>propoxvl-2.3-dihvdro- 

1 1f4nden-1 -vftacetate 




[258] To a solution of ettiyl [(1 S)-5<3-bromopropoxy)- 2.3-dihydrx>-1H-inden-1-yl]acetate 
(1 A g. 4.10 mmol) (Example 45) in DMF (130 mL, containing 1 vol % water) was added 
4-brDmo-2-methoxyphenol (83i2.9 mg, 4.10 mmol) followed by CS2CO3 (2.66 g, 8.18 
mmol). The reaction mixture was heated for 12 h at 80''C. Upon cooling to rt, the 
reaction mixture was diluted with water and extracted with EtOAc. The combined organic 
layers were dried over MgS04, filtered, and concentrated under reduced pressure. The 
crude material was purified by silica gel flash chromatography (gradient 1 :4 to 1:1 (v/v) 
EtOAc/hexane) to give the product as a coloriess oil. NMR (400 MHz. acetone-de) 
6 7.11-7.07 (m. 2H). 7.03-7.01 (m. 1H), 6.94-6.92 (m. 1H), 6.82-6.81 (m, 1H), 6.75-6.72 
(m, 1H). 4.20-4.11 (m, 6H), 3.84 (s, 3H), 3.4&^.44 (m, 1H), 2.89-2.69 (m. 3H). 2.42-2.30 
(m. 2H), 2.07 (q, 2H). 1.75-1.70(m. 1H). 1.25 (t 3H). 
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[259] 



Example 98 



Preparatio n of ethvl ffia^-f3-r2-^nethoxv^-f3"thienvnphenoxvlDroDoyYKi'^- 

dihvdro-1 f/nnden-l -vDacetate 



[2601 Ethyl {(1S)-5-[3^44)romo-2-methoxyphenoxy)propoxy]-2,3KJihydro-1H^^ , 
yl}acetate (140 mg, 0.3 mmol) (Example 97). S-thiopheneboronlc acid (81.2 mg, 0.63 
mmol). PdCl2(dppf).CH2Cl2 (90.5 mg, 0.07 mmol), and NaHCOa (76.1 mg, 0.91 mmol) 
were suspended in DME (10 mL) and water (1 mL). The reaction mixture was degassed 
under vacuum for 3 min, and then purged with argon, after which the reaction mixture 
was agitated by orbital shaker at 80**C for 24 h, and then at rt for 24 h. The reaction 
mixture was filtered through a pad of silica gel. and the filtrate was concentrated under 
reduced pressure. The crude material was purified by silica gel flash chromatography 
(EtOAc/hexanes (v/v) = 1:9 to 1:1 gradient) to give 83 mg (59%) of the title compound as 
a yellow oil. NMR (400 MHz. acetone-de ): 6 7.62 -7.71 (m, 1 H), 7.52-7.46 (m. 2H), 
7.29 (d, 1H). 7.23-7.19 (m. 1H). 7.11-7.09 (m. 1H). 7.02-6.99 (m. 1H). 6.83-6.82 (m. 1H), 
6.76-6.73 (m. 1H), 4.22-4.09 (m. 6H). 3.87 (s. 3H). 3.44 (m, 1H), 2.87-2.66 (m. 3H), 2.40- 
2.18 (m. 4H). 1.74-1.70(m, 1H), 1.25 (t. 3H). 

[261] Example 99 

Preparation of ff1S)-5-f342-fflethoxv4-(3-thienvi)phenoxvlpropoxvl-2,3<lihvdit^^ 



[262] The ester prepared in Example 98 (83 mg 0.18 mmol) was dissolved in a mixture 
of EtOH (3 mL), THF (3 mL), and water (1 mL). LiOH (42.6 mg; 1.78 mmol) was added 
and the reaction mixture was heated at 50'C for 3 h. The reaction mixture was 
concentrated under reduced pressure, diluted with water, and extracted with EtOAc. The 




inden-l^vnacetic acid 




>3 
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combined organic phases were dried over MgS04, filtered, and concentrated under 
reduced pressure. The crude material was purified by preparative HPLC (CH3CN. 0.01% 
TFAWater. 0.01% TFA (v/v) = 2:3 to 100% CH3CN, 0.01% TFA) to give 60 mg (73 %) of 
the title compound as a white solid. NMR (400 MHz, acetone-de): 5 7.62-7.61 (m. 1H), 
7.52-7.47 (m. 2H). 7.29 (d, 1H). 7.23-7.20 (m, 1H). 7.14 (d. 1H), 7.01 (d, 1H), 6.33-6.32 
(m, 1H), 6.77-6.74 (m. 1H), 4.23-4.18 (m, 4H), 3.89 (s. 3H). 3.48-3.45 (m, 1H). 3.22-2.71 
(b, 1H). 2.93-2.71 (m, 3H), 2.42-2.32 (m. 2H), 2.28-2.22 (q, 2H), 1.76-1.70( m. 1H). LC- 
MS: RT = 5.28 min, (M-H)437.3. 

[263] Example 100 

Preparation of ethv l (f1S)-5-f3-r4^6-methvl-2-pvridinvhDhenoxvlpropoxv>-2.3- 

dihvdro-1H-inden-1-vl)acetate 

O 



[264] To a solution of ethyl {(1S>-5-[3-(4-iodophenoxy)propoxy]-2,3-dihydro-1H^inden-1- 
yl}acetate (70 mg, 0.15 mmol. Example 94) in DMF (1 mL), was added 
bis(plnacolato)diboron (41 mg. 0.16 mmol). PdCl2(dppf).CH2Cl2 (11 mg. 0.01 mmol), and 
KOAc (43 mg, 0.44 mmol). Argon was passed through the solution, and the reaction 
mixture was heated at 80*C for 2 h, and then cooled to rL More PdCl2(dppf).CH2Cl2 
(5 mg, 0.005 mmol) was added, followed by the addition of 2-bromo-6-methylpyridine (50 
mg, 0.29 mmol) and Na2C03 (2 M aqueous solution, 0.37 mL). The reaction mixture was 
heated to BOX for 12 h, after which the reaction mixture was cooled to rl, diluted with HCI 
(IN aqueous solution) and extracted with EtOAc. The combined organic phases were 
dried, filtered, and concentrated under reduced pressure. Purification by a preparative 
thin layer chromatography (2:3 EtOAc/hexanes) gave 286 mg (40 %) of the title 



compound. NMR (400 MHz, CDQa): 8 8.00 (d, 2H), 7.73-7.62 (m, 1H). 7,62-7.52 (m, 
1H), 7.16-6,96 (m, 4H), 6.83 (s, 1H). 6.52 (d, 1H). 4:28-4.04 (m, 6H). 3.52-3,38 (m, 1H), 
2.96-2.63 (m. 3H), 2.54 (s, 3H), 2.48-2.12 (m. 4H), 1.82-1.62 (m, 1H). 1.23 (t. 3H). 
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P651 



Example 101 



Preparation of fMS>-S-f3-f4-f6-niethvl-2-Pvridinv»Dhenoxv1proDoxvV-2.3-dihvdro-1W- 



[266] Using Example 100 as starting material, the title compound was prepared as 
described in Example 49. NMR (400 MHz, CD3OD): 5 8.30-8.22 (m. 1H), 7.90 (d. 
1H). 7.75 (d, 2H). 7.60 (d. 1H). 7.08 (d. 2H). 6.95 (d. 1H). 6.68 (s, 1H). 6.60 (dd. 1H). 4.20 
(t. 2H), 4.04 (t. 2H), 3.40-3.28 (m, 1H). 2.84-2.62 (m, 5H). 2.58 (dd, IN). 2.32-2.13. (m. 
4H). 1 .68-1 .58 (m. 1 H); LC-MS: RT = 2.38 min, (M+H)* 41 8.2. 

[267] Exampie 102 

Preparation of etiwi rri a-5-f3-anilFnopropoxv).2.3-ditivdro-1W-inden-1-vnacetate 

P 



[268] To a solution of aniline (273 mg, 2.93 mmol) in DMF (4 mL) under aigon was 
added sodium hydride (117 mg, 2.93 mmol. 60% dispersion in mineral oil), and the 
mixture was stimed under argon for 20 min. A solution of ethyl [(1 S>-5-(3-bromopropoxy)- 
2,3-dihydro-1Wnden-1-yl]acetete (Example 45, 500 mg, 1.47 mmol) in DMF (4 mL) was 
added and the reaction mixture was stirred for 24 h at rt A saturated aqueous NH4CI 
solution was added, and the solvents were evaporated under vacuum. The residue was 
suspended in EtOAc and filtered through a small silica gel plug. The filtrate was 
concentrated under reduced pressure and then purified by silica gel chromatography (5- 
10% EtOAc in hex) to give the title compound (44 mg, 9%) as an oil containing minor 
Impurities. ^H NMR (400 MHz, CDCI3): 8 7.11-6.92 (m. 3H), 6.68-6.48 (m, 5H), 4.12-3.93 
(m, 4H), 3.50-3.37 (br. 1H), 3.22 (t. 2H). 2.85-2.68 (m, 2H). 2.62 (dd. 1H), 2.38-2.23 (m. 
2H). 2.04-1.96 (m. 2H), 1.72-1.60 (m, 1H). 1.08 (t 3H). 



inden-1-vl)acetic acid 





H 



# 
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[269] Example 103 

Preparation of ^f1 S)^5-f3-an!linopropoxv)^2.3'^dihvdro■1 W-inden-1-vllacetic acid 

O 




H 



[270] Using Example 102 as starting material, the product was prepared as described in 
Example 49. NMR (400 MHz. CDCI3): 5 7.48-7.20 (m. 5H). 7.04 (d, IH), 6.80 (s. 1H). 
6.68 (d, IH), 4.19^.06 (m. 2H). 3.62-3.52 (m. 2HX 3.42-3.35 (m. 1H), 3.00-2,75 (m, 3H). 
2.58-Z38 (m. 2H). 2.18-2.06 (m. 2H), 1.86-1.76 (m. IH); LC-MS: RT = 2.34 min. (M+H)* 
326.1. 

[271] Using the methods described in Example 89-103 and the appropriate starting • 
materials, the compounds of Fonnula (Inn) [Fomiula (I) where R*" and R^are H, L is -Y- 
(CH2X1-X-, X and Y are O. Ar is substituted phenyl, and n is 3] appearing below in Table 
3a, were similarly prepared. 

[272] Table 3a 




(Inn) 



Ex. 
No 






HPLCRT 
(min) 


LC-MS [M+Hf 


104 


H 


H 


3.98 


* 


105 


n-Pr 


H 


4.44 


* 


106 


H 


Me 


4.14 


* 


107 


Me 


Me 


3.80 


* 


108 


OMe 


Me 


3.25 


371.0 


109 


OEt 


Me 


3.42 


385.0 


110 


B. 


Me 


4.29 
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Ex. 
No 


^3-1 




HPLC RT 
(min) 


LC-MS [M+H]* 


111 


-NH(C{=0)C3H7) 


Me 


3.35 


426.2 


112 




Me 


6.££. 


AtV7 Q 
4U/.0 


113 


H 


Et 


4.26 


355.0 


114 


OMe 


Et 


3.47 


384.9 


115 


H 


«-Pr 


3.96 


369.2 


116 


H 


CF3 


3.67 




117 


H 


ON 


3.31 


351.8 


118 


n-Pr 


CN 


3.70 


393.8 


119 


OMe 


ON 


3.06 


381.8 


120 


H 


OMe 


3.18 




121 


r>Pr 


OPh 


4.21 


<* 


122 


H 


OEt 


3.47 


370.9 


123 


H 


OCF3 


3.75 




124 


OMe 


Br 


5.00 


435.2 (M-H)- 


125 


H 


^N^ X 
W 


3.51 


394.3 . 


126 


-NH(C(=0)CH3 




3.25 ■ 


451.2 


127 


a 




2.73 


428.1 


128 


Me 




4.16 


492.9 

** 


129 


H 


HO X >-| 
FaC^N 


3.34 


496.0 
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Ex. 
No 






HPLC RT 

(min) 


LC-MS [M+Hr 


130 


H 




3.55 


393.0 


131 


OMe 




5.49 


437.2 (M-H)- 


132 


OMe 


HoC 


3.75 


453.0 


133 


H 


Ph 


3.84 


* 


134 


OMe 


4-MeO-Ph- 


5.44 


461.3(M-H)- 


135 


OMe 


4-F-Ph- 


5.57 


449.3 (M-H>- 


136 


H 




2.42 


404.2 


137 


OMe 




2.36 


434.0 


138 


H 


OMe 


3.47 


434.2 


139 


H 




3.o2 


4/^.1 


140 


H 




2.95 


405.1 


141 


H 


0M€ 


3.31 


465.2 


142 


H 


H 


3.57 


492.0 



* These compounds did not ionize under ESI-MS conditions. 

** The starting material was the same as that used for the synthesis of Example 235. 
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12731 


Table 3b 

lUPAC Names for Compounds in Table 3a 


Ex. No. 


lUPAC Nanne 


104 


2-{(1S>-5-(3-phenoxyprDpoxy)indanyllacetic acid 


105 


2-{(1 S)-5-[3-{2-propylphenoxy)propoxyrmdanyl}acetic acid 


106 


2-{(1 S)-5-[3-(4-methylphenoxy}propoxy]indanyl}acetic add 


107 


2-{(1 S)-5H[3-(2,4-dimethylphenoxy)propoxy]indanyl}acetic acid 


108 


2-{(1 S)-&-[3-{2-methoxy-4-methylphenoxy)propoxy]indanyl}acetic acid 


109 


2-{{1 S)-5-[3-(2-ethoxy-4-methylphenoxy)propoxy]indanyl}acetic acid 


110 


2-{(1 S>^[3^2-bromo-4-methylphenoxy)propoxy]indanyl}acetlc acid 


111 


2-(( 1 S>-5-{3-[2-<butanoylaminoHHTiethylplienoxy]propoxy}indanyl)acetic 
acid 


112 


2-{(1 S)-5-[3-(2-isoxazol-5-yl-4-rnethylphenoxy)propoxy]indanyl}acetic acid 


113 


2-{(1 S)-5-[3-<4-ethyiphenoxy)propoxy]indanyl}acetic acid 


114 


2-{(1 S>-5-[3-(4-ethyl-2-methoxyphenoxy)propoxy]indanyl}acetic acid 


115 


2-{(1 S)-5-{3-[4-(methylethyl)phenoxy]propoxy}indanyl)acetic acid 


116 


2-<(1 S)-543-[4-(trifluoix>methyl)phenoxylpropoxy}indanyl)acetic add 


117 


2-{(1 S)-5H[3-(4-cyanophenoxy)propoxy]indanyl}acetic acid 


118 


2-{(1 S)-5-[3-(4-cyano-2-propylphenoxy)propoxy]indanyl}acetic acid 


119 


2-{(1 S)-5-[3-(4-cyano-2-methoxyphenoxy)propoxy]indanyl}acetic add 


120 


2-{(1 S)-5H[d-(4"methoxyphenoxy)propoxy]indanyl}acetic add 


121 


2-{(1 S>-5-[3-(4-phenoxy-2-propylpheno)cy)propoxylindanyl}acetic add 


122 


2-{(1 S>-5-[3-(4-ethoxyphenoxy)propoxy]indanyl}acetic acid 


123 


2-((1 S)-5-{3-[4-(trffluoiX)methoxy)phenoxy]propoxy}indanyl)acetic add 


124 


2-^(1 S)-&-[3-(4-bromo-2-methoxyphenoxy)propoxy]indanyl}acetlc acid 


125 


24(1 S)-5-[3-(4<1,2,4-tria2olyl)phenoxy)propoxylindanyl}acetic add 
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126 


2-((1 S)-5-{3-[2-<acetylaminoH-(1 .2,3-triazolyl)phenoxy]propoxy}lndanyl) 
acetic acid 


127 


2-{(1 S)-5-[3-(2-chloro-4-<1 ,2.4-tria2ol-4-yl)phenoxy)propoxy]indanyl}acetic 
acid 


128 


2-[(1 S)-5-(3-{2-methyl-H3-(trifluoromethylX1 .2.4-thiadiazol-5- 
yl)]phenoxy}propoxy)indanyl]acetic acid 


129 


2-[(1 S)-5^3-{444-hydroxy-4-{trifIuoromethyl)(1 ,3-thiazolin-2-yl)]phenoxy} 
propoxy)indanyl]acetic acid 


130 


2-{(1 S)-5"[3^4-(3-furyl)phenoxy)propoxy]indanyl}acetic add 


131 


2-{(1 S)-5-[3-{2-methoxy-4-(2-thienyl)phenoxy)propoxy]jndany[}acetic acid 


132 


2-(( 1 S)-5-^3-[2-methoxy«4-(4-methyl(2-thienyl))pherK)xy]propox^^^ 

acetic acid 


133 


{(1 S)-5-[3-{1 , 1 '-biphenyl-4-yloxy}propoxy]-2,3-dihydro-1 H-inden-1 -yl}acetic 
acid 


134 


2-^(1S)-543-[2-methoxy-4-^4-methoxyphenyl)phenoxy]propoxy}indanyl) 
acetic acid 


135 


2-{(1S)-543-[4-(4-fluorophenyl)-2-methoxyphenoxy]propoxy}indanyl)^ 
acid 


136 


2-{(1 S)-5-[3-(4-(3i)yridyl)phenoxy)propoxy]indanyl}aceac add 


137 


2-{(1 S)-5-[3-(2-^ethoxy-4-<3-pyridyl)phenoxy)propoxy]indanyl}acetic acid 


138 


2-{(1 S)-5-{3-{4-(4-methoxy-^3-pyridyl))phenoxy]pinopoxy}indanyl)acetic acid 


139 


2^(1S)-5-(344-[5-(tiifluorDmethyIX2-pyridyl)]phenoxy}propoxy)in 
add 


140 


2-{(1 S)-5-[3-(4-pyrimidin--5-ylphenoxy)prDpoxy]indanyl}acetic add 


141 


2-<(1S)-5-{3-[4-(2,4<limethoxypyrimidin-5-yl)phenoxy]propo 
acid 


142 


2-{(1 S>-5-[3-(4-indol-6-ylphenoxy)propoxy]indanyl}acetic add 
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[274] Example 143 

Preparation of ethvl ff lS)^543-f4^vano-2-propvlphenoxv)propoxv1-2,3-dihvdro-1/y- 

inden-1 -vltacetate 

O 




CH3 



[275] To a mixture of 4-hydroxy-3-propylbenzonitrile (Example 29, 0.5 g. 3.1 mmol). ethyl 
I(1S)-5-{3-bromopropoxy)-2,3-dihydro-1H-inden-1-yl]acetate (Example 45. 1.1 g. 3.1 
mmol) and CS2CO3 (1.2 g, 3.7 mmol) in DMF (10 mL) was added water (6 drops). The 
reaction mixture was stirred at 40**C for 16 h and then concentrated under reduced 
pressure. The residue was taken up In water and extracted with EtOAc (2x). The 
combined oiganlc'phases were dried over MgS04. filtered, and concentrated under 
reduced pressure. Purification by silica gel flash chromatography (EtOAc/Hexane (v/v) = 
1 :20) gave 0.86 g (66 %) of the title compound as a light yellow oil. LC-MS: RT = 4.12 
min; (M+H)* 422.0. 

[2761 Example 144 

Preparation of ethvl f(1S>-5-^3-r4-fam[nocarbonothiovH-2HiropvlphenoxvlproDOXV>- 

2,3-dihvdro-1 ffnnden-l -vnacetate 




CH3 



[277] To a solution of ethyl {(1S)-5-[3-(4-cyano-2-propylphenoxy) propoxy]-2.3-dihydro- 
1H-inden-1-yl}acetate (Example 143, 1.2 g. 2.9 mmol) in DMF (anhydrous, 15 mL) under 
argon at rt was passed H2S gas at a moderate rate for 20 min. Then, a solution of 
diethylamine (0.3 g. 4.3 mmol) in DMF (3 mL) was added in one portion, and ttie reaction 
mixture was stined at 60**C for 3 h. Upon completion, ttie reaction was cooled to rt and 
argon was passed through the reaction mixtajre for 1 h to remove residual H2S. The 
reaction mixhjre was concentinated under reduced pressure and the residue purified by ^ 
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Silica gel flash chromatography (EtOAc/Hexane (v/v) = 1:1) to give 0.9 g (76%) of the title 
compound as a yellow solid. NMR (300 MHz, CD3OD): 8 0.94 (t, 3H), 1.31 (t, 3H), 
1.52-1.64 (m. 2H), 1.65-1.80 (m. 1H). 2.20-Z44 (m, 4H). 2.58-2.95 (m. 5H). 3.38-3.61 (m, 
1H), 4.16-4.21 (m. 4H). 4.26 (t. 2H), 6.69 (d. 1H), 6.80 (s, 1H). 6.95 (d, 1H), 7.09 (d. 1H). 
7.79 (d.1H). 7.84 (s,1H). 

[278] Example 145 

Preparation of ethvi ff1S)-5-r3-f4-cvano-2Hmethoxvphenoxv)Dropoxvl-2.3-dihvdro- 

1 /y-inden-i-vl>acetate 

P 



[279] To a mixture of 4-hydroxy^3-methoxybenzonitrile (2.6 g, 17.6 mmol), ethyl [(1S)-5- 
(3-bromopropoxy)-2.3-dihydro-1«-inden-1-yr|acetate (Example 45) (6 g, 17.6 mmol), and 
CS2CO3 (6.9 g, 21 .1 mmol) in DMF (30 mL) was added water (15 drops). The reaction 
mixture was stirred at 40"'C for 16 h and concentrated under reduced pressure. The 
residue was diluted with water and extracted with EtOAc (2 x). The combined organic 
phases were dried over MgS04. filtered, and concentrated under reduced pressure. 
Recrystalli2ation fixjm MeOH (5 mL) gave 4.9 g (68%) of the title compound as an off- 
white solid. LC-MS: RT = 3.59 min; (M+H)* 410.0. 

[280] Example 146 



[281] Into a soluUon of ethyl {(1 S)-5-[3-(4-cyano-2-methoxyphenoxy) propoxy]-2,3- 
dihydn>-1A^inden-1-yl}acetate (2.2 g, 5.4 mmol) (Example 145) in DMF (anhydrous, 
20 mL) under argon at rt was passed H2S gas at a moderate rate for 30 min. A solution 
of diethylamine (0.8 g, 8.1 mmol) in DMF (5 mL) was added in one portion, and the 
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Preparation of ettivl ff1S>-g-f3-r44aminocarbonothiovn-2- 
methoxvph enoxv1propoxvV-2.3-dihvdrD-1 /Hnden-I -^rHacetate 
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reaction was stirred at 60*^0 for 3 h. Then the reaction was cooled to rt and argon was 
passed through the reaction mixture for 1 h to remove residual I-I2S. The reaction mixture 
was then concentrated under reduced pressure and the residue purified by silica gel flash 
chromatography (EtOAc/Hexane (v/v) = 1:1) to afford 1.9 g (81 %) of the title compound 
as a yellow solid. NMR (400 MHz, DMSOc/e ): 5 1.21 (t, 3H), 1.60-1.68 (m. 1H), 2.15- 
2.22 (m. 2H), 2.23-2.34 (m. 1H), 2.38 (q. 1H), 2.70-2.86 (m, 3H), 3.38-3.44 (m. 1H), 3.80 
(s. 3H), 4.05^.16 (m. 4H), 4.19 (t, 2H), 6.70 (d. 1H), 6.80 (s, 1H). 6.97 (d. 1H), 7.06 (d, 
1H), 7.56-7.64 (m, 2H), 9.33-9.40 (s. 1H), 9.65 (s, 1H). 

[282] Example 147 



[2831 A solution of ethyl ((1S)-5-{3-[4-(aminocarbonothioyl)-2-propylphenoxy]propoxy}- 
2.3-dihydro-1H-inden-1-yl)acetate (90 mg, 0.2 mmol) (Example 144) and 1-bromo-2- 
butanone (35.8 mg, 0.24 mmol) in EtOH (anhydrous. 8 mL) was heated at 70°C for 6 h. 
The reaction mixture was cooled to rt, and then concentrated under reduced pressure. 
Purification by silica gel flash chromatography (EtOAc/hexane (v/v) 1 :2) gave 42 mg (42 
%) of the title compound as a dear oil. LOMS: RT = 4.85 min; (M+H)* 508.2. 

[284] Example 148 

Preparation of tf1S)"5-f344^4-^hvl-1.3-thia2ol-2-vn"2H>ropvlphenoxvlpropDXvy-'2^^ 

dihvclrO'1fHnden"1"Vltecetic acid 

p 



Preparation of ethvl f(1S)-5-(3-r4-f4-ethvl-1.3-thiazol-2-vn-2- 
propvlphenoxYlpropoxvV-2,3-dihvdro-1 W-inden-1 -vRacetate 




CH3 



H3C, 




CH3 
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[2851 Toa solubon of ethyl ((1S)-5-{3-I4-(4-ethyl-1,3-thiazol-2-yl)-2-propylphenoxy] 
prDpoxy}-2.3-dihydro-1HHnden-1-yl)acetate (60 mg 0.12 mmol) (Example 147) in THF 
(3.0 mL) was added a solution of UOH-HaO (20 mg. 0.48 mmol) in water (1.0 mL) and 
MeOH (1.0 mL). and the mixture was stirred for 12 h at rt. The reaction mixhjre was 
concentrated under reduced pressure, and the residue was diluted with water and 
extracted with EfeO (3x). The aqueous phase was brought to pH 3 using HCI (IN 
aqueous solution), and then the aqueous layer was actracted with EtOAc. The organic 
phase was dried over MgS04, filtered, and concentrated under reduced pressure to give 
36 mg (63%) of the title compound as a white solid. NMR (300 MHz, CD3OD): 5 0.96 
(t 3H). 1.34 (t. 3H), 1.59-1.71 (m. 2H), 1.73-1.81(m. 1H). 2.25-2.38 (m. 2H). 2.39-2.47 
(m. 2H). 2.62-2.98 (m. 7H). 3.44-3.57 (m. 1H). 4.20 (t. 2H). 4.26 (t 2H). 6.75 (d. 1H). 6.84 
(s. 1H), 7.02 (d. 1H). 7.07 (s, 1H). 7.14 (d. 1H). 7.71 (s. 1H). 7.78 (d, 1H); LC-MS: RT = 
4.04 min,(M+H)* 480.2. 

[286] Example 149 

Preparation of athvtff 1S^.S43-r2^>ra Dvl^444.5.6.7-tetTahvdro-1 .3-benzothiazQl-2- 
vnphenoxvTprDPoxvl-2. 3^lhvdro-1Wnden-1^tecetat6 




[287] A solution of ethyl ((1S)-5-{3-[4-(aminocarlx)nothioyl)-2-propylphenoxy]propoxy}- 
2,3-dihydro-l Wnden-1-yl)acetete (90 mg, 0.2 mmol) (Example 144) and 2- 
chlorocydohexanone (239 mg 1.8 mmol) in EtOH (anhydrous, 8 mL) was stin^ at 70''C 
for 48 h. The reaction mixture was cooled to rt, and then concentrated under reduced 
pressure. Purification by silica gel flash chromatography (EtOAc/hexane (v/v) 1 :2) gave 
45 mg (43 %) of the title compound as a clear oil. LC^VIS: RT = 4.69 min; (M+H)* 534.3. 
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[28q 



Example 150 



Preparation of aiS^-5-f3.T2-propvt.A^ 4.5.6.7.tetrahvdro-1.3-ben20thiazo|.2- 
vl)phenoxvlpropoxvt-2.3^ihv dro-1H-inden.1-vnacetic acid 



[289] Using Example 149 as starting material, the title compound was prepared following 
similar procedures to those described for Example 148. NMR (300 MHz. CD3OD): 5 
0.94 (t. 3H). 1.56-1.68 (m. 2H). i.6&-1.80 (m. 1H). 1.82-1.97 (m. 4H). 2.20-2.31 (m. 2H). 
2.31-2.40 (m, 2H), 2.59-2.92 (m. 9H). 3.36-3.52 (m. 1H). 4.17 (t. 2H). 4.23 (t. 2H). 6.68 (d, 
1H), 6.77 (s. 1H). 7.01 (d, 1H). 7.09 (d. 1H). 7.59-7.63 (s, 1H). 7.64-7.70 (d. IH); LC-MS: 
RT = 4.05 min, (M+H)* 506.3. 

[290] Example 151 



[291] 2-Trimethylsilyloxy-5,6-dihydropyran (1.00 g, 5.80 mmol) and EtsN (0.93 mL, 6.67 
mmd) were dissolved in CHaQa (anhydrous. 15 mL) under an atmosphere of argon, and 
the mixture was cooled to -15'C. A solution of bromine (928 mg. 5.80 mmol) in CH2CI2 
(5 mL) was added dropwise over 15 min with \rigorous stim'ng. The reaction mixture was 
allowed to warm to rt. and then was washed with NH4CI (saturated aqueous solution, 2x). 
"The organic layer was dried over NazSOA. filtered, and concentrated under reduced 
pressure to provide 1.28 g of the crude product contaminated with triethylammonium salt 
irnpurities. The material was used without further purification. NMR (400 MHz, 
CDOa): 5 1.91 (m. IH). 2.20-Z39 (m, 2H). 2.48 (m. IH). 4.41 (m. IH). 5.59 (m, 2H), 




Preparation of 3-bromotetrahvdro-2rt'-ovran-2-one 



O 




c 
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[292] Example 152 

Preparatio n of ethvlff 1 S>-5-f3-f4^6,7-dihvdro-5/y-pvranor2.3-<flri .31thia2ol-2-vl^.2. 
propvlphenoxv1proDoxv)-2.3-dihvdro-1 W-inden-1 -vHacetate 




1293] A solution of ethyl ((1 S)-5-{3-{4-(aminocai1x>nothioyl>-2-propylpheno)y]propoxy}- 
2,3-dihydro-1W-inden-1-yl)acetate (0.5 g, 1.1 mmol) (Example 144) and 3- 
bn3motetrahydro-2H-pyran-2-one (1.2 g, 6.6 mmol) (Example 151) In EtOH (anhydrous, 
15 mL) was heated at 70°C for 18 h. The reaction mixture was cooled to rt. and 
concentrated under reduced pressure. Purification by silica gel flash chromatography 
(EtOAc/hexane (v/v) = 1 :2) gave 0.17 g (29 %) of the title compound as a light yellow oil. 
LC-iy4S: RT = 4.52 min, (M+H)*: 536.4. 

[294] Example 153 

Preparation of fMS^ -5-f3-f446.7-dihvdro-5HH)vranor2.3-diri.31thiazol-2-vlU2- 
propvlphenoxv1propoxvV2.3-dlhvdro-1//-inden-1-vnaceticacid 




[295] Using Example 152 as starting material, the title compound was prepared following 
similar procedures to those descril)ed for Example 148. NMR (300 MHz. CD3OD): 6 
0.92 (t, 3H), 1.51-1.65 (m, 2H). 1.66-1.77 (m, 1H), 2.02-2.17 (m, 2H), 2.20-2.42 (m, 4H). 
2.55-2.93 (m, 7H), 3.36-3.50 (m, 1H). 4.18 (t. 2H), 4.22 (t. 2H), 4.32 (t, 2H), 6.70 (d. 1H), 
6.79 (s, 1H), 6.98 (d, 1H). 7.08 (d. 1H), 7.59 (s. 1H), 7.65 (d. 1H); LC-MS: RT = 4.02 min, 
(IWI+H)* 508.2. 
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[296] Example 154 

Preparation of ethvlfMS^-5-(3-r4-f4^thvl-1.3-thiazol-2-vn-2- 
in6thoxvphenoxv1propoxvV-2.3-dihvdro-1 W-inden-1 -vltecetate 

o 




°-^CH3 



[297] Ethyl ((1S)-5^3-[4-(aminocarbonolhioyl)-2-methoxyphenoxy]propoxyh2,3^ 
1/+inden-1-yl)acetate (90 mg. 0.2 mmol) (Example 146) and 1-bromo-2-butanone (36.7 
mg, 0.24 mmol) were dissolved in EtOH (anhydrous, 8 mL) and stinred at 70^*0 for 6 h. 
The reaction was cooled to rt, and concentrated under reduced pressure. Purification by 
silica gel flash chromatography (EtOAc:hexane (v/v) = 1:2) gave 50 mg (51%) of the title 
compound as a clear oil. LOMS: RT = 4.07 min; (M+H)* 496.2. 

[298] Example 155 

Preparation off tf1S)-S4344-f4^vt'>1,3-thlazol-2-vi)-2-methoxvphenoxvlpro^ 
2,3-dihYdro-1/fHndefi-1-Yl)acetic acid 



O 




[299] Using Example 154 as starting material, the title compound was prepared 
following similar procedures to those described for Example 148. NMR (300 MHz, 
CDCia): 5 1.36 (t. 3H), 1.76-1.82 (m, 1H). 2.23-2.38 (m, 2H), 2.39-2.54 (m. 2H). 2.68-2.96 
(m. 5H). 3.43-3.6 (m. 1H), 3.93 (s, 3H), 4.17 (t 2H), 4.26 (t, 2H), 6.73 (d. 1H). 6.80 (s, 
1H), 6.82 (s. 1H), 6.90 (d. 1H), 7.06 (d. 1H). 7.41 (d, 1H). 7.48 (s. 1H); LC-MS: RT = 3.42 
min. (M+H)* 468.2. 
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[300] Example 156 

Preparation of ethvlfMS).»^4-f4-isoproDoxv-1.3-thiazol-2-vl>-2- 
inethoxvphe noxv1propoifvV2.3^ihvdro-1W-inden-1.vHacetate 

O 




[301] A solution of ethyl ((1S)-5-{3-t4-(aminocarbonothioyl)-2-methoxyphenoxy]propoxy}- 
2.3-clihydro-1«-inden-1-yl)acetate (500 mg. 1.1 mmol) (Example 146) and 2-chloix>-A/,AA- 
dimethylacetamide (800 mg, 6.6 mmol) in /-PrOH (anhydrous, 15 mL) was stirred at TO'C 
for 8 h. The reaction was cooled to rt, and concentrated under reduced pressure. 
Purification by silica gel flash chromatography (EtOAc:hexane (v/v) =1:2) gave 292 mg 
(49 %) of the title compound as a yellow oil. LC-MS: RT = 4.27 min; (M+H)*: 526.1. 

[302] Example 157 

Preparation of ff1SI-S-l34444^soproooxv-1.34hlazol-a-vn-2- 
methoxvphen oxvlpropoxv>-2.3-dihvdro-1/f-ind6n-1 ■vltocettc add 




[303] Using Example 156 as starting material, the title compound was prepared following 
similar procedures to those described for Example 148. NMR (300 MHz. CDCI3): 
5 1.41 (d. 6H), 1.76-1.84 (m. 1H), 2.26-2.38 (m. 2H), 2.38-2.52 (m, 2H), 2.73-2.96 (m. 
3H). 3.48-3.6 (m, 1H), 3.91 (s. 3H), 4.14 (t 2H), 4.26 (t. 2H). 4.62-4.77 (m, 1H), 5.96 (s. 
1H), 6.71 (d, 1H). 6.80 (s,1H), 6.91 (d. 1H), 7.10 (d. 1H), 7.39 (d, 1H), 7.52 (s. 1H); LC- 
MS: RT = 3.61 min. (M+H)* 498.2. 
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[304] Example 158 

Preparation of ethvirf1SI .S-f3J2.in6thoxv.4-(1.34hiazol-2-vHDhenoxvlpropoxy}-2,3- 

dihvdro-l/f-lnden-l-vnacetate 

p 




[3051 Ethyl ((1S)-5-{3^4-<aminc)carbonothioyl>-2-methoxyphenoxy]propoxy}-2,3-djhydn)- 
1H-inden-1-yl)acetate (1.00 g, 2.3 mmol) (Example 146) and bromoacetaldehyde diethyl 
acetal (1.78 g. 9.2 mmol) were dissolved in EtOH (30 mL) and water (2 drops) was 
added. The mixture was heated at TO'C for 18 h. and then the reaction mixture was 
cooled to rt, and concentrated under reduced pressure. Purification by silica gel flash 
chromatography (EtOAc:hexane (v/v) = 1:1) gave 610 mg (58 %) of the title compound as 
a clear oil. LC-MS: RT = 3.81 min; (M+H)* 468.1. 

[3061 Example 159 

Preparation of fMSWS.f342-mettioxv .441.34hiazol.2wtfltohenoxvlproDoxvl-2.3- 
dlhvdro-1IHnden.1-vnacetfc add 

o 




[307] Using Example 158 as starting material, the title compound was prepared following 
similar procedures to those described for Example 148. NMR (300 MHz. CDCI3): 5 
1.72-1.83 (m, 1H), 2.24-2.39 (m, 2H). 2.40-Z57 (m, 2H), 2.68-2.97 (m. 3H). 3.53 (s. 1H), 
3.96 (s, 3H). 4.15 (t. 2H). 4.30 (t. 2H). 6.73 (d. 1H). 6.80 (s. 1H). 6.87 (d, 1H). 7.11 (d. 
1H). 7.26 (s. 1H). 7.45 (d. 1H). 7.56 (s. 1H). 7.85 (s, 1H); LC-MS: RT = 3.17 min, (M+H)* 
440.1. 
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[308] Example 160 

Preparatio n of ethvl 2-r4-(3-ff(1S^-1-f2-ethoxv-2-oxoethvH-2.3-dihvdro-1H.inden^- 
vnoxv>propoxv)-3- propvlphenvn-4-fhvdroxvmethvl>-1.3-thiazole-5-carboxvlate 




CH3 



[3091 Ethyl ((1S)-5-{3-[4-(aminocarbonothioyl)-2-propylphenoxy]propoxy}-2.3-dihydro- 
1 Wnden-1-yl)acetate (90 mg, 0.2 mmol) (Example 144) and 3-chloro-2,4(3H. 5Hy 
furandione (106 mg, 0.8 mmol) were dissolved in EtOH (anhydrous, 8 mL). and the 
mixture was heated at 70°C for 18 h. The reaction was cooled to rt .and then 
concentrated under reduced pressure. Purification by silica gel flash chromatography 
(EtOAc:hexane (v/v) = 1:1) gave 38 mg (33 %) of the title compound as a clear oil. LC- 
MS: RT = 4.38 min; (M+H)* 582.3. 

1310] Example 161 

Preparation of 24443^/1 S>-1 4carfaoxvmcthvn-2.3-dihvdro-1/f-inden.5- 
vnoxvk>rop oxv>-3H»ropvlphenvn.44hvdroxvmethvlM.3-thlazole-5-carboxvllca«^^ 




[311] Using Example 160 as starting material, the title compound was prepared following 
similar procedures to those described for Example 148. NMR (300 MHz, acetone-de): 
5 0.93 (t, 3H). 1.56-1.67 (m. 2H). 1.68-1.80 (m. 1H) 2.21-2.42 (m, 4H), 2.58-2.95 (m, 7H), 
3.37-3.52 (m, 1H). 4.22 (t, 2H). 4.30 (t. 2H). 6.72 (d, 1H). 6.83 (s, 1H), 7.07 (d. 1H). 7.14 
(d. 1H), 7.80 (s. 1H). 7.89 (d, IH); LC-MS: RT = 3.20 min. (M+H)* 526.1. 
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[312] 



Example 162 



Preparation of methvl 2-f4-f3-ffnS)-1-(2-ethoxv^2K>xoethvl>-2,3Kiihvdro-1tf-inden>>S- 
vnoxvlpropoxv)-3-inethoxvphenvn-1,34hiazole-5-carfaQxvlate 



[313] Ethyl ((1S)-543-I4-{aminocarbonothioyl)-2-methoxyphenoxy]piropoxy^2.^ 
1H-inden-1-yl)acetate (90 mg, 0.2 mmol) (Example 146) and methyl 2-chloiroacetoacetate 
(37 mg. 0.24 mmol) were dissolved in EtOH (8 mL), and the mixture was heated at 70^*0 
for 6 h. The reaction was cooled to rt and then concentrated under reduced pressure. 
Purification by silica gel flash chromatography (EtOAc:hexane (v/v) = 1:2) provided 52 mg 
(48 %) of the title compound as a clear oil. LC-MS: RT = 4.18 min, (M+H)* 540.1. 

[3141 Example 163 

Preparation of 2-f 4-f3>^rf1SM4carboxvmethvl)-2.3-dihvdro-1/Hnden^- 
vnoxvteropoxv^-3- methoxvDhenvn-4>fflethvl-1,3-thlazole^^ acid 



[3151 Using Example 162 as starting material, the title compound was prepared following 



similar procedures to those described for Example 148. NMR (300 MHz, CD3OD): 5 
1.65-1.82 (m, 1H), 2.20-2.38 (m. 4H), Z47-2.59 (m. 1H). 2.62 (s. 3H), 2.65-2.94 (m. 2H), 
3.46 (s, 1H). 3.86 (s, 3H). 4.11 (t 2H), 4.20 (t 2H), 6.71 (d. 1H). 6.78 (s, 1H), 7.03 (dd, 
2H). 7.49 (d. 1H). 7.57 (s. 1H); LC-MS: RT = 3.04 mIn, (M+H)* 498.1. 





'CH3 
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[3161 Example 164 

Preparation of ethvl aiS)-5-f3-r2-methoxv-4-f4,5,6J4etrahvdro1 ,3>benzothiazol-2- 
vl)phenoxVlpropoxvt-2.a-dihvdro*1lf'inden"1-vnacetate 




[317] A solution of ethyl ((1 S)-543-[4-(aminocairtx)nothioyl)-2-methoxyphenoxy]propoxy}- 
2,3-dihydrD-1 Wndei>-1-yl)acetate (Example 146, 90 mg. 0.2 mmol) and 2- 
chlorocyclohexanone (215 mg 1.6 mmol) in anhydrous EtOH (8 mL) was stined at 70"C 
for 48 h. The reaction was cooled, and the solvent was removed under reduced 
pressure. The residue was purified by silica gel flash chromatography (2:1 hexanes/ethyl 
acetate) to provide the title compound (62 mg, 58%) as clear oil. LOMS: RT = 4.08 min, 
(M+H)* 522.5. 

[318] Example 165 

Preparation off ethvl ff1a^S^3■f2^lvdroxv^4■f4,5.6^74etrahvdro^1,34lenzo^hiazo^2 
vnphenoxv1propoxvV»2,3-dihvdro-1/Mnden-1-vnacetate 




[319] To a solution of ethyl ((1S)-5-{3-[2-methoxy-4<4,5,6,7-tetrahydro-1,3"ben2othiazol- 
2-yl)phenoxy]propoxy}-2,3-dihydro-1 W-inden-1-yl)acetate (Example 164, 400 mg. 0.787 
mmol) dissolved in CH2CI2 (10 mL) was added AICI3 (511. 2 mg, 3.834 mmol). and then 
the solution was cooled to O^^C. Ethanethiol (0.284 mL, 3.834 mmol) was added dropwise 
to the solution which was stirred at 0^*0 for 3 h. The reaction mixture was poured onto 
ice-water (20 mL) with vigorous stining. The organic layer was separated and the 
aqueous layer was extracted with CH2CI2. The combined organic layers were dried 
(MgS04). filtered, and concentrated under reduced pressure. The crude material was 
purified by preparative HPLC, giving the desired product as a white solid (180.0 mg, 46 
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%). NMR (400 MHz. DMSO-cfe): 5 9.27 (s. 1H), 7.28 (d. 1H), 7.20 (dd, 1H). 7.05 (d. 
1H). 6.96 (d. 1H). 6.79 (s. 1H). 6.69 (dd. 1H). 4.07-4.18 (m, 6H). 3.39 (m. 1H), 2.72 (dd, 
6H). 2.09-2.20 (m, 5H). 1.80-1.59 (m. 5H). 1.18 (t. 3H). 



Preparatio n of ethyl ((1S>-5-f3-r2-DroDoxv-4-f4.5.6.7-tetrahvdro-1.3-benzothiazol-2- 
vnphenoxv1propoxvV.2.3-dihvdro-1W-inden-1-v»acetate 

CHa 



[3211 Ethyl ((1S)-5-{3-[2-hydroxy^4.5.6,7-tetrahydro-1,3-benzothiazDl-2-ylH)henoxyh 
propoxy}-2,3-dihydrt)-1Wnden-1-yl)acetate (Example 165. 90 mg, 0.177 mmol) was 
dissolved in DMF (3 mL) after which CS2CO3 (69.3 mg, 0.213 mmol) and water (3 drops) 
were added, lodopropane (0.02 mL. 0.213 mmol) was added to the flask, and the 
reaction mixture was stirred at room temperature for 18 h. The mixture was then filtered 
and the filtrate purified by preparative HPLC giving the desired ester as a white solid 
(88.7 mg, 91 %). NMR (400 MHz, CD2CI2): 5 7.47 (s.1H), 7.37(dd, 1H), 7.05 (d, 1H), 
6.93 (d, 1H). 6.79 (s, 1H). 6.71 (dd. 1H). 4.23 (t. 2H). 4.19-4.13 (m, 4H). 4.03 (t, 2H). 3.50 
(m. 1H). 2.94-2.78 (m. 6H). 2.70 (dd. 1H). 2.44-2.25 (m. 4H). 1.92-1.70 (m. 7H). 1.28 (t, 
3H). 1.07 (t.3H). 

[322] Example 167 

Preparation of fMS^. S-«-r2.propoxv-444.5.6.7-tetrahvdro-1.3-beiizoxazol-2- 
v»phenoxv1propoxvV2,3-dlhvdro-1/lHnden-1- vnacetic add 



[320] 



Example 166 





103 



wo 2004/058174 



PCTAJS2003/040842 



[3231 To a solution of ethyl ((1S)-543-[2^)ropoxy-4-{4,5,67-tetrahydro-1,3-benzthlaM 
yl)phenoxylpropoxy}-2,3-dihydro-1H-inden-1-yl)acetate (Example 166. 88.0 mg, 0.160 



mmol). The solution was stinred at rt for 3 h, and the solvent was then removed under 
reduced pressure. The residue was diluted with water and acidified using HCI (2 N 
aqueous solution) upon which a white precipitate formed. The solid was isolated by 
filtration to provide the title compound (43.5 mg, 52 %) that did not require further 
purification. NMR (400 MHz, DMSO-dg) 5 7.37 (d, 1H), 7.32 (dd. 1H). 7.07 (d, 1H), 
7.04 (d. 1H). 6.78 (s, 1H). 6.69 (dd, 1H), 4.15 (t. 2H), 4.1 1 (t, 2H), 3.96 (t. 2H), 3.33 (m. 
1H), 2.61-2.85 (m, 7H). 2.2-2.30 (m. 3H), 2.11-2.19 (m, 2H), 1.58-1.84 (m, 7H), 0.98 (t. 
3H); LC-MS: RT 3.80 min, (M+H)*22.3. 

[3241 Example 168 



[3251 A sluny of 2-aminothiophenol (357 mg, 2.85 mmol) in polyphosphoric acid (14.0 g) 
was heated to 110**C and 4-hydroxy-3-methoxybenzoic acid (480 mg, 2,85 mmol) was 
added. After 2 h, the reaction mixture was cooled to rt The mixture was poured carefully 
into ice cold water, and the solution was neutralized with KOH (3 M aqueous solution). 
The aqueous phase was extracted with EtOAc (2x). The combined organic layers were 
washed with Na2C03 (1 M aqueous solution), HCI (1 M aqueous solution) and water, 
dried, and concentrated under reduced pressure. Purification by silica gel 
chromatography gave 22 mg (3%) of ttie titie compound as an oil. NMR (400 MHz, 



CDCI3): 5 8.02 (d, 1H), 7.88 (d, 1H), 7.72 (s. 1H), 7.55 (d. IN). 7.48 (m, 1H). 7.36 (m. 1H). 
7.00 (d. 1H), 5.92 (s. 1H). 4.03 (s. 3H). 



mmol) in THF/Water/Methanol (1:2:1) was added solid lithium hydroxide (38.4 mg, 1.60 



Preparation of 4"f1,3-ben2othiazol-2-vn"2-methoxvphenol 




CH3 
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[326] Example im 

Preparation of eth yl (fia«5-f3-r4^1.3-benzothia2ol-2-vn-2-methoxvphenoxvl 
prDPoxvV^.3-dihvdro-1/#.inden.1-vnacetate 




P27] Using Examples 168 and 45 as starting materials, the title compound was prepared 
as descril)ed in Example 48. NMR (400 MHz, CDCI3): 5 8.03 (d, 1H). 7.86 (d, 1H). 
7.70 (s. 1H). 7.58 (m, 1H), 7.48 (m, 1H). 7.37 (m, 1H). 7.06 (d, 1H). 6.96 (d, 1H). 6.81 (s, 
1H). 6.72 (d. 1H). 4.34^.24 (m. 2H). 4.24-4.12 (m. 4H). 4.00 (s, 3H). 3.58-3.48 (m. 1H). 
2.95-2.80 (m. 2H), 2.72 (dd. 1H). 2.44-2.28 (m, 4H). 1.84-1.68 (m. 1H). 1.28 (t, 3H). 

[328] Example 170 



Preparation of fMS)-^-f 3-r4-f1.3-benzothiazol-2-vl>-2-methoxvphenoxv1propoxvV-2.3- 

dihvdro-1//-inden-1-vl>acetic acid 

V 




[329] Using Example 169 as starting material, the product was prepared as described In 
Example 49. NMR (400 MHz, CDCI3): 6 7.94 (d. 1H). 7.78 (d. 1H). 7.60 (d, 1H), 7.46 
(d. 1H). 7.38 (m. 1H), 7.28 (m. IN), 7.00 (d. 1H). 6.86 (d, 1H), 6.71 (s, 1H). 6.63 (d, 1H), 
4.28-4.17 (m. 2H), 4.17-4.04 (m. 2H), 3.92 (s, 3H). 3.52-3.38 (m. 1H), 2.90-2.63 (m. 3H), 
Z42-2.20 (m. 4H). 1.78-1.66 (m, IH); LC-MS: RT = 3.63 min, (M+Hf 490.2. 

[330] Example 171 

Preparation of 4-hvdroxv-3-methoxvben2amide 

H3C-° 
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[3311 Hydrogen peroxide (3% aqueous solution, 155 ml, 0.151 mol) was added to 4- 
hydroxy-S-methoxybenzonitrile (5.00 g, 33.52 mmol) at rt KOH (9.78 g. 148 mmol. 85% 
purity, reagent grade) was added, resulting in strong gas evolution [exothemnl. The 
solution stirred at rt for 16 h at which time sodium sulfite (5 equiv.) were added. The 
reaction mixture was filtered and acidified to pH 2 with HCI (2 N aqueous solution). The 
aqueous phase was extracted with CHgCb (10 x 50 mL) until no product was detected by 
TLC in the organic extract. The combined organic phases were dried over MgS04. 
filtered, and concentrated under reduced pressure to give 4.27 g (76%) of the title 
compound as a pale yellow solid, which was used without further purification. NMR 
(400 MHz. DMSO-de): 5 9.52 (s. 1H), 7.75 (s, 1H), 7.42 (d. 1H). 7.34 (dd, 1H). 7.10 (s, 
1H), 6.76 (d,1H). 3.78 (S.3H). 

[3321 ExanfiDle 172 



[333] To a solution of the amide prepared in Example 171 (460 mg. 2.75 mmol) in 
toluene (3 mL) and 1,4-dioxane (3 mL) was added 1-bremo-2-butanone (623 mg, 4.13 
mmol), and the solution was heated to 125**C for 18 h. The reaction mixture was cooled 
to rt, and then concentrated under reduced pressure. Purification by silica gel 
chromatography (EtOAcihexane (v/v) = 4:1) gave 382 mg (73 %) of the title compound as 
a yellow oil. NMR (400 MHz. DMSOd^): 5 9.60 (s, 1H), 7.78 (s. 1H), 7.39 (d, 1H), 
7.36 (dd, 1H), 6.83 (d. 1H). 3.79 (s. 3H), 2.45 (m. 2H), 1.18 (t. 3H). 

[334] Example 173 

Preparation of ethvl aiS)-5-f3-r4-(4-ethvM.3-oxazol-2-vl)-2Hiriethoxv- 
phenoxvlpropoxvV'2.3-d[ hvdro-1 H-i nden-1 -vhacetate 

O 



Preparation off 4-f4^thvl-1.3-oxazol-2-vl)-2-nfiethoxvphenol 




H3C 




H3C 



CH3 
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[335] To a solution of [(1S>-5-(3-bromopropoxy)- 2.3-clihydro-1 Wnclen-1-yl]acetate 
(Example 45) (93.4mg. 0.274 mmol) and 4-(4^thyl-1,3^xa2ol-2-yl)-2-methoxyphenol 
(40.0 mg, 0.182 mmol) (Example 172) in DMF (4 mL) was added CS2CO3 (1 18.9 mg, 
0.365 mmol) and water (4 drops). The reacfion mixture was stin^ at rt for 16 h, then 
filtered, and the filtrate concentrated under reduced pressure. Purification by preparative 
HPLC (acetonitrile/water (v/v) = 1:1 to 9:1 gradient) gave 73.6 mg (84%) of the title 
compound as an off-v>rtiite solid. NMR (400 MHz, CD2CI2) 5 7.57 (d. 2H), 7.41 (s. 1H). 
7.05 (d. 1H), 6.98 (d. 1H). 6.80 (s. IN). 6.72 (d. 1H). 4.25 (t. 2H). 4.17 (m, 4H). 3.93 (s. 
3H). 3.51 (m. 1H). 2.85 (m. 2H), 2.71 (dd. 1H). 2.62 (q. 2H). 2.40 (m. 2H). 2.31 (t. 2H). 
1.76 (m.lH). 1.29 (m, 6H). 

[336] Example 174 

Preparation of ffia-S-f3-r4-f4-ettivl- 1.3-oxazol-2-vn-2-methoxvphenoxvlDroDoxvt- 



[337] To a solution of ethyl ((1S)-5-{3-[4-<4-ethyl-1,3<»xazol-2-yl)-2- 
methoxyphenoxy]propoxy}-2,3-dihydro-1W-inden-1-yl)aoetate (52.2 mg, 0.109 mmol) 
(Example 173) in THF/water/EtOH (1:2:1, 4 mL) was added UOH (5.2 mg. 0.218 mmol). 
The solution was starred at rt for 3 h and concentrated under reduced pressure. The 
residue was diluted with water and addified using HCI (2 N aqueous solution), resulting in 
precipitation of a white solid. The solid was collected by filta^tion and dried to give 38.0 
mg (77 %) of the titie compound. NMR (400 MHz. CD2CI2): 5 7.82 (s. 1H), 7.66 (d. 
1H), 7.47 (s. 1H), 7.07 (d, 1H), 6.98 (d, 1H). 6.79 (s. 1H). 6.70 (d. 1H), 4.28 (t, 2H). 4.19 
(t, 2H). 3.94 (s, 3H), 3.51 (m. 1H), 2.91 (m. 2H). 2.75 (m, 3H). 2.50 (m. 1H). 2.40 (m. 1H). 
2.30 (m. 2H). 1.79 (m, 1H), 1.34 (t. 3H); LC-MS: RT = 3.31 min. (M+H)* 452.1. 

[338] Using the above methods described for Example 143-174, and Uie appropriate 
starting materials, compounds of Fonnula (loo) ) [Fonnula (I), where R^ and R^ are H. L is 
-Y-(CH2)n-X-, X and Y are O, Ar is heterocydyl substituted phenyl, and n is 3], and (Ipp) 
[Fomfiula (I), where R^ and R^ are H. L is -Y-(CH2)n-X-. X and Y are O. Ar is substituted 
phenyl, and n is 3], were similariy prepared and are listed in Table 4a and Table 5a, 
respectively, below. 



2.3-dihvdro-1/Wnden-1.vnacetic acid 



OH 
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[339] 



Table 4a 




CO2H 



(loo) 



Ex. 
No 


W 








HPLC RT 
(mm) 


LC-MS 


175 




l_l 

rl 


H 


n-Pr 


3.73 


452.1 


l70 




H 


Me 


OMe 


3.18 


454.3 


Iff 




rl 


Et 


1 1 
H 


3.56 


438.3 


I/O 


f\ 


ti 


nX 


1 1 
n 


3.35 


422.3 


Jf 51 


r\ 
\J 


LI 

n 


bt 


n-Pr 


0 DO 

3.o2 


4o4.2 


lOU 


Q 


LI 

n 


I-dU 


n-rr 


4.04 


OUo.o 


101 




H 


t-Bu 


rl 


0,1 f 


*fOU.Z 






H 


t-Bu 








183 


s 


H 


CF3 


n-Pr 


4.18 


520.2 


184 


s 


H 


CF3 


OMe 


3.63 


507.9 


185 


0 ' 


H 


CF3 


H 


3.58 


462.1 


186 


0 


H 


CFa 


OMe 


3.52 


491.9 


187 


s 


Me 


Me 


H 


3.31 


438.3 


188 


s 


Me 


Me 


OMe 


3.19 


468.3 


189 


s 


a 


H 


3.66 


450,3 


190 


s 


n-Pr 


4.12 


492.4 


191 


s 


OMe 


3.51 


480.4 
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192 


S 






H 


3.61 


464.4 


193 


S 






OMe 


3.49 


494.2 


194 


0 






H 


3.47 


448.4 


195 


o 




n-Pr 


3.98 


490.3 


196 


s 






OEt 


3.59 


508.3 


197 


s 






O-Pr 


3.80 


522.3 


198 


o 






OMe 


3.39 


478.2 


199 


s 


Q 


OMe 


3.41 


496.4 


200 


s 


o 

Me 


n-Pr 


4.12 


548.3 


201 


s 


H 


OMe 


H 


3.41 


440.2 


202 


s 


H 


OMe 


OMe 


3.27 


470.3 


203 


s 


H 


OEt 


H 


3.60 


454.2 


204 


s 


H 


OEt 


n-Pr 


4.10 


496.2 


205 


s 


H 


OEt 


OMe 


3.46 


484.3 


206 


s 


H 


0-i-Pr 


n-Pr 


4.24 


510.1 


207 


s 


Me 


OEt 


n-Pr 


4.51 


510.2 


208 


s 


Me 


OEt 


OMe 


3.90 


498.2 


209 


s 


Et 


OEt 


OMe 


4.07 


512.1 


210 


s 


C{=0)CH3 


Me 


H 


3.50 


466.1 


211 


s 


C(=0)CH3 


Me 


n-Pr 


3.99 


508.2 


212 


s 


C(=0)CH3 


Me 


OMe 


3.30 


496.3 


213 


o 


C(=0)CH3 


Me 


H 


3.21 


450.3 


214 


o 


C(=0)CH3 


Me 


n-Pr 


3.74 


492.1 
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215 


0 


C(=0)CH3 


Me 


OMe 


3.08 


480.3 


216 


S 


C(=0)NMe2 


Me 


n-Pr 


3.42 


537.5 


217 


s 


C(=0)NMe2 


Me 


OMe 


2.96 


525.1 


218 


s 


C(=0)OH 


Me 


H 


3.13 


468.3 


219 


s 


C(=0)OH 


Me 


n-Pr 


3.58 


510.2 



[340] Table 4b 



lUPAC Names for Compounds in Table 4a 



Ex. 
No. 


lUPAC Name 


175 


2-{{1S)-5-[3-(2-propyl-4-(1 ,3-thiazol-2-yl)phenoxy)propoxy]inclanyl}ace«c add 


176 


2-((1 S)-5^3-I2-iTiethoxy-4-(4-memyl(1 .3-thiazol-2-yl))phenoxy]propoxy}lndanyl) 
acetic add 


177 


2-((1 S)-5-{3-(4-(4-ethyl(1 .3-thla2ol-2-yl))phenoxy]prDpoxy}lndanyl)aoetic acid 


178 


2-{(1 S)-5-{3-[4-(4-ethy!(1 ,3-oxazol-2-yl))phenoxvlpropoxvlindanvl)acetic add 


179 


2-((1 S)-5-{3-[4-(4-ethyl(1 ,3-oxazol-2-yl))-2-propylphenoxy]propoxy}indanyl) 

acetic acid 


180 


2^(1S^5K344^4-(tBrt-butylX1.3-thia2ol-2-yl)l-2-propylphenoxy)propoxy) 
indanyl]acetlc add . 


181 


2-[(1 S)-5-(3-{4-I4-(terH)utylX1 ,3-oxazol-2-yl)]phenoxy}propoxy)indanyi]acetic 
acid 


182 


2-[(1 S)-5-{3-{4-[4-(terl-butyi)(1 ,3-oxazol-2-yl)]-2-methoxyphenoxy}propoxy) 
indanyrjacet'c acid 


183 


2-[(1 S)-5-(3-{2-propyl-4-[4^trifIuoromethylX1 .3^liiazol-2-yl)lpiienoxy}propoxy) 
IndanyTlacetic add 


184 


2-[(1 S)-5-(3-{2-methoxy^4-(lrifluoromethylX1 ,3-thiazol-2-yl)]phenoxy} 
propoxy)indanyr|acetic add 


185 


2-[(1 S>-5-{3-{4-[4-(trTfluoromethylX1 .3-oxazol-2-y!)]phenoxy}prDpoxy) 
indanyQacetic add 
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Ex. 
No. 


II IP AC NamA 


186 


2H[{1 S)-&<3-{2H7iethoxy-4-I4-(trifluorDmethyl)(1 ,3-oxazol-2-yl)]phenoxy} 
propoxy)indanyl]acetic add 


187 


2-{(1 S)-5-{a-[4-(4,5-dimethyl(1 .3-thiazol-2-yl))phenoxy]propoxy}indanyl)acetic 
acid 


188 


2-<(1 S)-543-[4-(4,5-djmethyl(1 >thiazol-2-yl))-2-methox^ 
indanyl)acetic add 


189 


24(1 S)-5-[3-(4-(4.5,6-trihydrocydopenta[1 ,2-d]1 ,3-thia2ol-2-yl)phenoxy) 
propoxy]indanyl}acetic add 


190 


2-{(1 S>-5-[3^2-propyl-4^4.5,6-trihydrocydopentaI1 ,2-dl1 .3-thiazol-2-yl) 
phenoxy)pnopoxy]indanyl}acet'c add 


191 


24(1S)-5-[3-(2-methoxy'4-(4,5,6-trihydrocydopenta[1.2<Q1>ft 
yl)phenoxy)propoxy]indanyl}acetic add 


192 


2-{(1S)-5-[3-(4-(4,5,674etrahydrobenzothiazol-2-yl)phenoxy)^^ 
indanyl}acetic add 


193 


2^(1S)-5-[3-(2wT)ethoxy-4-(4,5,674etrahydrobenzothiazol-2^ 
propoxy]indanyl}acetic add 


194 


2-{(1S)-5-[3-(4-(4,5,6J-tetrahydrobenzoxazol-2-yl)phenoxy)propoxylin^^^ 
acetic add 


195 


24(1S)-543^2-propyl-4-(4,5,674etrahydrobenzoxazol-2-yl)phenoxy)propox^^ 
indanyl}acetic add 


196 


2^(1S)-5^3-(2-^thoxy-4-(4.5,67-tetrahydroben2othiazol-2-^ 
propoxy]indanyl}acetic add 


197 


2-^(1S^5-[3^2-propoxy-4-(4,5,674etrahydrobenzothiazol-^^^ 
propoxy]indanyl}acetic acid 


198 


24(1S)-5-[3^2-methoxy-4-(4,5,6J4etraiiydrol3en20xazol-2-yl)phenox^^ 
propoxy]indanyl}acetic add 


199 


2-{(1 S)-5-[3-(2-methoxy-4-(5,6.7-trihydro-2H-pyrano[2,3-d]1 ,3-thiazol-2- 
yl)phenoxy)propoxy]indanyl}acetic acid 
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Ex. 
No. 


lUPAC Name 


200 


2-^(1S^543-[4-(5,5KJimethyl-7K)xo(4,5,6-trihydrobenzothi 
propylphenoxy]propoxy}indanyl)acetic acid 


201 


2-{(1 S)-5-{3-[4-(4-methoxy(1 .3-thlazol-2-yl))phenoxy]propoxy}indanyl)acetic 
acid 


202 


2-((1 S)-5-{a-[2-methoxy-4-(4-methoxy(1 ,3-thiazDl-2-yl))phenoxy]propo)cy} 
indanyl)acetic acid 


203 


2-((1S)-5-{3-[4-(4-ethoxy{1 ,3-thia2ol-2-yl))phenoxy]propoxy}indanyl)acetic acid 


204 


2^(1 S)-543-[4-(4-ethoxy(1 ,3-thiazol-2-yl)V2-propylphenoxy]propoxy}indanyl) 
acetic add 


205 


2-((1 S>-5-{3H[4^4-ethoxy(1 ,3-thiazDl-2-yl))-2-methoxyphenoxy]propoxy} 
indanyl)acetic acid 


206 


2-[(1 SV5-(3-{4-[4-(methylethoxy)(1 .3-thia20l-2-yl)1--2-DropylDhenoxy)DroDoxv) 
indanyQacetic acid 


207 


2-((1 S)-5-{3-[4-(4-ethoxy-5-methyl(1 ,3-thia2ol-2-yl))-2-propylphenoxy]propoxy} 
indanyl)acetic acid 


208 


2-((1 S>-5-{3-[4-(4-ethoxy-5H7iethyl(1 .3-thiazol-2-yl)>-2-methoxyphenoxy] 
propoxy}indanyl)acetic add 


209 


2-((1 S)-5-{3-[4-(4-ethoxy-5-ethyl(1 .3-thiazol-2-yl))-2-metlioxyphenoxy] 
propoxy}indanyi)acetic add 


210 


2-((1 S)-5^3-[4-{5-acetyl-4Hrnethyl(1 ,3-thiazol-2-yl))phenoxy]pnopoxy}indanyl) 
acetic acid 


211 


2-((1 S)-&^3-[4<5-acetyM-methyl(1 ,3-thia2ol-2-yl))-2-propylphenoxylpropoxy} 
indanyl)acetic add 


212 


2-((1 S)-5-{3-[4-(5-acetyl-4-methyl(1 .3-thiazol-2-yl)>.2-methoxyphenoxy] 
propoxy}indanyl)aceb'c acid 


213 


2-{(1 S)-5-{3-[4-(5-acetyl-4-methyl(1 ,3-oxazol-2-yl))phenoxy]propoxy}lndanyl) 
acetic add 


214 


2-((1 S>-5-{3-[4-(6-acetyl-4-methyl(1 .3-oxazol-2-yl))-2-propylphenoxy]propoxy} 
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Ex. 
No. 


lUPAC Name 




indanyl)acetic acid 


215 


2-{{1S)-543-[4-{5-a(»tyl-4-methyI(1.3^xazol-2-yl))-2-rnethoxyphenoxyl 
propoxy}indany))acetic acid 


216 


2-{(1 S)-&^3H4-[5-(N,lNklimethylcait>arTK>yi)-4-methyl(1 ,3-thiazol-2-yl)}-2- 
propylphenoxy}propoxy)indanyi]acetic acid 


217 


2-{(1 S>-5K3-{4H[5-(N,N-dimethylcart>amoyl)-4-methyl(1 ,3-thia»>l-2-yl)]-2- 
methoxyphenoxy}propoxy)indanyl]acetic add 


218 


2-{4-{3-[(1 S)-1-(carboxymethyl)indan-5-yloxy]propoxy}phenyl)-4-methyt-1 ,3- 
thiazole-5-carboxylic acid 


219 


2-<4-{3-[(1S)-1-(carboxymethyi)indan-5-ytoxy]propoxy}-3-i)rDpylphenyl)-4- 
methyl-1 ,3-thiazole-5-carboxylic add 
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[341] Table Sa 




I2H 



(IPP) 



Ex. 
No 




HPLC 
(min) 


LC-MS [M-i-Hr 


220 




3.79 


464.3 


221 




3.49 


422.2 


222 




3.64 


448.3 


223 


FaC^N 


3.17 


480.1 * 



* Eliminafion of water did not occur in this case. 
[3421 Table 5b 

lUPAC Names for Compounds in Table Sa 



Ex. No. 


lUPAC Name 


220 


((1 S)-5-{3-[3-(4,5,6.7-tetrahydro-1 ,3-benzothiazol-2-yl)phenoxy] 
propoxy}-2,3-dihydro-1 H-inden-1 -yl)acetic acid 


221 


((1 S)-5-{3-[3-{4-ethyl-1 .3-o)aizol-2-yl)phenoxy]propoxy}-2.3-dihydfD- 
1 H-inden-1 -yl)acetic acid 


222 


((1S)-5^3-[3-(4,5.6.7-tetrahydro-1.3-benzDxazol-2-yl)phenoxyl 
propoxy}-2,3-dihydro-1H-lnden-1-yl)acetlc add 


223 


((1 S)-5-[3-I3-(4-hydroxy-5-methyl-4,5-dihydro-1 .3-oxazol-2- 
yl)phenoxy]propoxy)-2,3-dihydro-1H-inden-1-yl)aceticacid 
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1343] 



Example 224 



Preparation of 3-methoxv-2-propvl phenol 




OH 
'CH3 



[3441 2-Propyl resorcinol (1.50 g, 9.86 mmol) was dissolved in DMF (anhydrous, 20 mL) 
and K2CO3 (681 mg. 4.93 mmol) was added. After stining for 10 min at rt. iodomethane 
(0.92 mL, 14.8 mmol) was added and the reaction mixture was stirred for 6 h at 60*^0. 
After cooling to rt, the reaction mixture was acidified with HCI (1 N aqueous solution) and 
concentrated under reduced pressure. Water was added and the aqueous phase was 
extracted with EtOAc (2x). The combined organic phases were dried over Na2S04, 
filtered, and concentrated under reduced pressure. Purification by silica gel flash 
chromatography (EtOAc/hexane (v/v) 1:15) gave 33 mg (24%) of the title compound as 
an oil. NMR (400 MHz, CDCI3): 5 0.97 (t, 3H), 1.54 (m. 2H), 2.61 (t. 2H). 3.81 (s, 3H). 
4.68 (br, 1H), 6.47 (m, 2H), 7.03 (t. 1H). 

[345] Example 225 

Preparation of ethvl l(1S)-543-f3-methoxv-2-propvlphenoxv)propoxvl*2.3-dihvdro-' 



1Wnden"1"Vl>acetate 

O 




[346] Using Example 224 and Example 45 as starting materials, the title compound was 
prepared as described in Example 48. NMR (400 MHz, CDCI3): 5 7.18-7.0 (m. 2H), 
6.90 (s. 1H), 6.82 (d, 1H). 6.60-6.41 (m. 2H), 4.2fr4.02 (m, 6H), 3.91 (s, 3H), 3.62-3.44 
(m. 1H). 3.0-2.54 (m, 5H). 2.4&-Z18 (m, 4H). 1.84-1.62 (m. 1H), 1.60-1.40 (m, 2H), l!36- 
1.22 (m, 3H). 1.10-0.82 (m. 3H). 
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13471 Example 226 

Preparation of {f1S) ^r3-f3Hnethoxv-2-proDv|phenoxv^propoxvl>2.3Hjihvdro-1/y- 

inden-1-vltecetic acid 

^COOH 




[348] Using Example 225 as starting material, the title compound was prepared as 
described In Example 49, NMR (400 MHz, CDCI3): 5 7.12-7.05 (m. 2H). 6.90 (s, 1H). 
6.84 (dd. 1H), 6.58-6.50 (m. 2H), 4.22-4.10 (m, 4H), 3.82 (s. 3H). 3.60-3.48 (m. 1H). 2.98- 
2.78 (m. 3H), 2.68^2.58 (m. 2H), 2.51-2.39 (m, 2H), 2.30-2.20 (m. 2H). 1.84-1.72 (m. IH), 
1.58^1.42 (m, 2H). 0.92 (t. 3H); LC-MS: RT = 3.78 min, (M+Hf 399.1. 

[349] Using the methods described above for Example 224-226 and the appropriate 
starting materials, compounds of Fomiula (Iqq) [Fomiula (I), where and R^ are H, L is 
-Y-(CH2)n-X-, X and Y are O, Ar is substituted phenyl, and n is 3], were similarly prepared 
and appear in Table 6a below. 

[350] Table 6a 




COOH 



(Iqq) 



Ex. 
No 






R« 




HPLC 
RT 

(min) 


LC-MS [M+H]^ 


227 


H 


Me 


H 


H 


3.45 


* 


228 


H 


OMe 


H 


H 


3.23 


357.0 


229 


H 


Ph 


H 


H 


3.53 




230 


OMe 


OMe 


H 


H 


3.07 


387.0 


231 


H 


H 


NHC(=0)CH3 


OMe 


3.38 


414.1 


232 


H 


H 


Me 


Me 


4.24 


* 
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Ex. 
No 






R" 


R" 


HPLC 
RT 

(min) 


LC-MS P+Hf 


233 


H 


OMe 


OMe 


OMe 


3.73 


417.2 



*These compounds did not ionize under ESI-MS conditions. 

[351] Table 6b 

iUPAC Names for Compounds in Table 6a 



Ex. No. 


IUPAC Name 


227 


2-{(1 S)-5-[3-(3-methylphenoxy)propoxy]indanyl}acetic add 


228 


2-{(1 S)-5-[3-(3-fnethoxyphenoxy)propoxy]indanyl}aoet'c acid 


229 


2-{(1 S)-5-[3-(3-phenylphenoxy)propoxy]indanyl}acetic acid 


230 


2-{(1 S)-5-[3-(2,3-dimethoxyphenoxy)propoxy]indanyl}acetic acid 


231 


2-<(1 S)-5-{3HMacetylamino)-3-fnethoxyphenoxy]prx>poxy} 
lndanyl)acetic add 


232 


2-{(1 S>-5-[3-(3,4-dimethytphenoxy)propo}^]indanyl}aGetic add 


233 


2-{(1 S)-5-[3-(3,4,5-trimethoxyplienoxy)propoxy]indanyl}acetic acid 



[352] Example 234 

Preparation off methyl f2S>-24f1S^-S-f3-bromopropoxv>-2,3<lihvdro-1tfHnden-1 

vllpropanoate 




[353] Methyl (2S)-2-[(1S)-5-hydroxy-2.3-dlhydro-1Wnden-1 yl]propanoate (Example 14) 
(500 mg. 2.27 mmol), dibromopropane (4.308 g, 21.34 mmol), CS2CQ3 (834 mg, 2.56 
mmol), and water (5 drops) were combined in DMF (20 mL) and stirred for 7 h at rL The 
reaction mixture was concentrated under reduced pressure, water was added and the 
aqueous solution was extracted with EtOAc (2x). The combined organic phases were 
dried over Na2S04, filtered, and concentrated under reduced pressure. Purification by 
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silica gel flash chromatography (EtOAc/hexane (v/v) = 1:25) gave 263 mg (34%) of the 
title compound as a colorless oil. NMR (400 MHz, CDCI3): 5 108 (d, 3H). 1.91 (m, 
1H), 2,17 (m. 1H), 2.32 (m. 2H), 2.80 (m. 1H), 2.88 (m. 2H), 3.51 (m, 1H). 3.61 (t. 2H), 
3.72 (s, 3H), 4.08 (t, 2H). 6.69 (d. 1H), 6.76 (s, 1H), 6.98 (d. 1H). 

[354] Example 235 

Preparation of methyl f2S)-2-rnS>-5-f3-f2-methvl-4-'r3-ftrTfluoromethvn-1,2,4- 
thiadiazol''5"vnDhenoxvtpropoxv)-'2,3-dihvdro"1HHnden-1-vnproDanoate 

O 




CH3 

[3551 Step 1: Preparation of 2HTiethvl-4-r3-<trifluoromethvlV1.2.4-thiadiazol"5-vnphenol 

P^^ N-S CHq 

M-s HO^ ^ RKPhskKjCOj T%y={ 



BBrs. CH2CI2 Jf^\ y^^"^ 




[356] Step 1 a: 5-(4-MethoxV"3-4nethvlDhenvlV3-f trifluoromethvt)-1 .2.4-thiadiazole 

5-Chloro-3-(trifluoromethyl>-1,2,4-thiadiazole (2.26 g, 12.0 mmol) (synthesis described in 
DE 3228147) was dissolved in 1,2-dimethoxyethane (50 mL) and 4-methoxy-3- 
methylphenylboronic acid (2.4 g, 14.4 mmol) and tetrakis(triphenylphosphine)palladium 
(0.1 g. 0.09 mmol) were added. After 15 h at rt. Na2C03 (19.2 mU 2M aqueous solution) 
was added and the mixture was stirred for 4 h at 80*^0 and for 14h at rt. Water was 
added and the mixture was extracted with ethyl acetate. The organic phase was dried 
over MgS04, filtered, and concentrated under reduced pressure. Due to low conversion 
the crude product was again reacted with 5-chloro-3-{trifluoromethyl)-12,4-thiadiazole 
(2.4 g, 14.4 mmol), tetrakis(triphenylphosphine)palladium (0.1 g, 0.09 mmol) in DME (50 
mL) and Na2C03 (19.2 mL, 2M aqueous solution). After stimng at 80°C for 16 h, the 
reaction mixture was cooled and water was added. The mixture was extracted with ethyl 
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acetate, ttie organic phase dried over MgS04, filtered and concentrated under reduced 
pressure. The crude product (3.2 g) had a purity of -90% and was used in the next step 
without further purification. 

[357] Step 1 b: 2-Methvl-4-r3-(trifluoromethvl V1 .2.4-thiadiazol-5-vnphenol 

5-(4-Methoxy-3-methylphenyl>-3-{trifluoromethyl>-1,2,4-thiadiazole (3.2 g. 11.7 mmol) as 
obtained from the previous step was dissolved in CH2CI2 (80 mL), and BBra (1.7 mL, 17.5 
mmol, 1.5 eq.) was added at rt After stirring at reflux for 1 h, more BBra (1 mL) was 
added. The reaction mbcture was stirred at reflux for 14 h. The solvent was removed 
under reduced pressure and the residue was carefully treated with a NaHCOa aquoeus 
solution. The mixture was filtered and the filter cake was dried under reduced pressure to 
obtain 2Hrnethyl-4-[3-(trifluoromethyl)-1,2,4-thiadia2ol-6-yllphenol (3.6 g. 100%) as a solid, 
which was sufficiently pure for use in the next step. NMR (400 MHz. DMSOde): 6 2.19 
(s. 3H). 6.93 (d, 1H). 7.78 (d. 1H), 7.84 (s, 1H). 10.52 (s. 1H); LC-MS RT = 3.12 min; 
(M+H)* = 261 

[3581 Step 2: Preparation of methyl (2SV2-rnSV5-f342-methvl-4-r3-(trifluoromethvlV 
1.2.4-thiadiazol-5-vf|phenoxvlpropoxvV2.3-dihvdn>1Wnden-1-vllpropanoate 

2-Methyl-4-[3-(trifluoromethyl)-1.2,4-thiadiazol-5-yl]phenor(57.7 mg, 0.22 mmol), methyl 
(2S)-2-[(1 S)-5-(3-bromopropoxy)-2,3-dihydro-1HHnden-1-yl]propanoate (Example 234) 
(72.0 mg. 0.21 mmol), CS2CO3 (82.5 mg, 0.25 mmol), and water (3 drops) were combined 
in DMF (4 mL) and stirred at 40**C for 16 h. The reaction mixture was concentrated under 
reduced pressure, water was added and the aqueous phase was extracted with EtOAc 
(2x). The combined organic phases were dried over Na2S04, filtered, and concentrated 
under reduced pressure. Purification by silica gel flash chromatography (EtOAc/hexane 
(v/v) = 1:20) gave 70 mg (64%) of frie titie compound as a coloriess oil. ''H NMR (400 
MHz, CDCI3): 5 1.07 (d. 3H), 1.90 (m. 1H), 2.17 (m, 1H). 2.29 (s, 3H). 2.34 (m, 2H), 2.77- 
2.91 (m, 3H), 3.50 (m, 1H), 3.71 (s. 3H), 4.17 (t, 2H), 4.25 (t, 2H). 6,70 (d, 1H). 6.78 (s, 
1H). 6.92 (d, 1H). 6.99 (d. 1H). 7.79 (m, 2H). 
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[359] Example 236 

Preparation of f2S>-2-rf1 S)-S-f3-f2-methvi-4-r3-ftrifluoromethvlW1.2.4-thtadia2ol-5- 
vnphenoxvto ropoxvW2.3-dihvdro-1 H-inden-1 -vHpropanoic acid 




CHs 



P60I The title compound was.prepared following similar procedures to those described 
for Example 49. NMR (400 MHz. CDCI3): 5 7.88-7.76 (m. 2H). 7.08 (d. 1H). 6.91 (d. 
1H). 6.8^.66 (m, 2H). 4.32-4.08 (m. 4H), 3.68-3.49 (m, 1H). 3.00-2.76 (m. 3H), 2.44- 
Z12 (m. 6H), 2.00-1.82 (m. 1H). 1.08 (d. 3H): LC^VIS: RT = 4.15 min. (M+H)* 506.9. 

[361] Using the methods deiscrit)ed above for Example 234-236 and the appropriate 
starting materials, compounds of Fonnula (Inr) ) [Formula (I), where is H, R^ is methyl, 
L is -Y-(CH2)n-X-, X and Y are O, and n is 3], were similarly prepared and appear in Table 
7a below. 

[362] Table 7a 

^ 'v-COOH 



(In-) 



Ex. No 


Ar 


HPLC RT 
(min) 


LC-MS [M+H]* 




F3C 






237 


HaC^ 


4.21 


* 




H3C 






238 




3.79 


395.0 
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Ex. No 


At 


HPLC RT 

(mrn). 


LC-MS [M+Hf 


239 




3.70 


* 


240 




3.87 


369.1 










241 


HaC^ 


4.06 


* 


Note: * These compounds did not 


ionize under ESI conditions. 



[363] Table 7b 



lUPAC Names for Compounds in Table 7a 



Ex. No. 


lUPAC Name 


237 


(2S>-2-((1S)-5^3-[7-propyl-3-(trifluoroiTiethyl)l)ena)[d]isoxa2ol-6-ylo)vl 
propoxy}indanyl)propanoic acid 


238 


(2S)-2-{(1S)-5-t3-(3-methylbenzo[3.4-blfuran-6-yloxy)propoxylindanyl} 
propanoic add 


239 


(2S)-2-{(1 S)-5-[3-<4-methy!phenoxy)propoxy]indanyl}propanoic acid 


240 


(2S)-2-{(1 S)-5-[3-<4-etiiy1phenoxy)propoxy]indanyi}pn3panoic add 


241 


(2S>-2-((1S)-5-{3-[2-propyl-4^trifluoromethyl)pheno;^]propoxy}indanyl) 
propanoic acid 
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[364] 



Example 242 



Preparation of mftthyl r2S^2.rf1«t).? i.(3-ff7-DroDvl-3-ftrifluoromethvlU1,2- 

benzisoxa2o|.6.vnoxvk>ronoxv).2.3-dihvdr o.1H-inden-1-vnproDanoate and methvl 

(2/a-24(im.5434r7H[iranvl.34trmuorom ethvl^1.2.i>enzisoxazol.^-Yl1oxvlpropoxv 
2.3-dihvdro -1H-lnden»1-vnproDanftate 



[365] A mixture of 6-{3-bromopropoxy>-7-f)ropyl-3-(trifluoromethyl)-1.2-benzo[d]isoxaajle 
(137.1 mg. 0.37 mmol) (Example 86). methyl (2S)-2-[(1S)-5-hydroxy-2,3<lihydro-1W. 
inden-1-yl)propanoate / methyl (2/?)-2-t(1/?)-5-hydroxy-2.3-dihydro-1 Wnden-1- 
yl)propanoate (rac. mixture) (93.0 mg, 0.42 mmol) (Example 17). CS2CO3 (137.6 mg. 
0.42). water (4 drops), and DMF (4.2 mL) was stirred under argon at rt for 44 h. Water (25 
mL) was added and the aqueous phase was extracted with EtOAc (2 x 25 mL). The 
combined organic phases were dried over Na2S04, filtered, and concentrated under 
reduced pressure. Purification by preparative HPLC (acetonitrile/water (v/v) = 4:1 to 19:1 
gradient) gave 104.9 mg (55%) of the title compound as a thick coloriess oil. NMR 
(400 MHz. CDCI3) 5 7.54 (d. 1 H). 7.08 (d. 1 H). 6.98 (d. 1 H). 6.77 (s. 1 H), 6.69 - 6.72 (m. 
1H). 4.30 (t. 2H). 4.18 (t. 2H). 3.71 (s. 3H). 3.52 (q. 1H). 2.74 - 2.93 (m, 5H). 2.30 - 2.36 
(m. 2H). 2.13- 2.22 (m. 1H). 1.87-1.94(m. 1H). 1.65-1.74(m. 2H). 1.08 (d. 3H). 0.96 
(t. 3H), LO-MS: RT = 4.71 . (M+H)* 506.0. 
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Example 243 

(2S>.34(1«-5-(a4r7.nrcMpy|-3-ftrifluoro methvn-1.2-benzisoxazol-6-vnoxvtero poicY)- 
2.3-dihvdro-1W-lnden-1-vnDropanoic acid and 

f2ffl-24(1/?>-543-ff7-prnn v|.34trifluorom6thvn-1.2-benzisoxa2ol.6-vnoxvlDropoifY) - 
2.3-dihvdro-1H-inden-1-vnpropanoic acid 




[367J A mixture of methyl (2S)-2-{(1S>5-(3-{[7-propyl-3-(trifluoromethyl)-1.2- 
benzisoxazol-6-yl]oxy}propoxy)-2.3-dihydro-1 Wnden-1-yl]propanoate / methyl (2/?)-2- 
1(1 R)-5-(3-{I7-propyJ-3-(trinuoromethyl)-1 ,2-benzisoxazol-6-yl]oxy}propo)v)-2,3-dlhydro- 
1H-inden-1-yl]propanoate (racemic mixture) (Example 242) (95.0 mg. 0.19 mmol) and 
KOH (112.6 mg, 2.01 mmol) in MeOH (2 mL) and water (0.2 mL) was heated at 60"C 
under argon for 2.5 h. The reaction mixture was concentrated under reduced pressure, 
dissolved in water (20 mL). and acidified with HCI (concentrated aqueous solution, 5 mL). 
The aqueous phase was extracted with CH2CI2 (2x). The combined organic phases were 
dried over VlgS04, filtered, and concentrated under reduced pressure to give 76.5 mg 
(83%) of the title compound as a colorless solid: NMR (CDCI3) 5 6.71-7.55 (m, 5H), 
4.29 (t, 2H), 4.18 (t, 2H). 3.59 (q, 1H), 2.80-2.93 (m. 5H). 2.30-2.39 (m. 2H), 2.17-2.25 
(m. 1H), 1.88-1.97 (m. 1H). 1.65-1.74 (m. 2H), 1.08 (d. 3H). 0.96 (t. 3H); LC-MS: RT = 
4.26, (M+H)* 491.7. 

[368] Using the methods described above for Example 242 and Example 243, and the 
appropriate starting materials, the compounds appearing in Table 8a below were similariy 
prepared. 
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[369] 



Table 8a 



Ex. No 


Structure 


HPLC RT 

(min) 


LC^S 
[M+HJ* 


244 


H3C 


4.21 


* 


245 


F3C \-CCX)H 
HaC^ 


4.20 


* 



[370] 



Table 8b 

lUPAC Na mes for Compounds fn Table 8a 



Ex. No. 


iUPAC Name 


244 


(2S)-2-[(1 S)-5-{3-{[7-propyl-3-(trifluoromethyl)-1 ,2-benzisoxazol-6-yl]oxy} 
propoxy)-2,3-clihydrD-1 HHnden-1-yl]propanolc add 


245 


(2R)-2-[(1 A?)-5-(3-{[7-i)ropyl-3-(trlfluofx>methyl)-1 .2-benzisoxaa)i-6-yl]oxy} 
pft>poxy)-2,3-dihydro-1H-lnden-1-ylJpropanoic add 



[3711 Example 246 

Preparation of methvl /M S)-S-f34r6^thvi-2-methvl^vridiiivnQ 



>xvTpropoxv}-2,3- 



dihvdro-1ff-inden-1-Yl)aceiate 
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[372] 6-Ethyl-2-methyl-3-pyridinol (40.6 mg. 0.30 mmol) and [(1S>-5<a*romopropoxy)- 
2.3-dihydio-1H-inden-1-yllacetate (101.0 mg. 0.30 mrnol) (Example 45) were dissolved in 
DMF (4 mL) and cesium carbonate (1 93 mg, 0.59 mmol) and 4 drops of water were 
added. The mixture was stirred at rt for 16 h. The DMF was removed in vacuo and the 
residue was suspended in EtOAc and filtered. This filtrate was concentrated to give the 
pure title compound as a yellow oil (73 mg, 62%) which was used in the next step without 
ftjrther purification. NiyiR (400 MHz. CDCI3): 5 7.08-6.99 (m, 2H), 6.90 (d, 1H). 6.78 (s, 
1H), 6.62 (dd, 1H). 4.20-4.08 (m. 4H), 3.72 (s. 3H), 3.58-3.48 (m. 1H), 2.96-2.70 (m, 6H). 
2.51-2.34 (m, 4H), 2.30-2.23 (m, 2H). 1.80-1.68 (m. 1H), 1.21 (t, 3H). 

[373] Example 247 

Preparation of ff1S W3-rf6-ethvl-2-methvl-3HavridlnvHoxv1propoxvV.2.3-dihvdro- 

1/Hnden-1-vl>acetlc acid 

O 




CH3 



[374] To a solution of methyl ((1S)-5-{3-[(6-ethyl-2-methyl-3-pyridinyl)oxy]propoxy}-2.3- 
dihydr6^1/y-inden-1-yl)acetate (Example 246) in a mixture of THF (3 mL) and MeOH (~ 
0.2 mL). was added UOH-HaO (15 mg, 0.36 mmol) in water (1 mL). The mixture was 
stined for 12 h at rt, the solvents were evaporated, and the residue was suspended in a 
small volume of water. The aqueous solution was addified to pH < 3 using HCI (1 N 
aqueous solution), and then it was extracted with e^o^ss EtOAc. TTie organic layer was 
dried, concentrated and purified by preparative HPLC to give 18 mg (16%) of the product 
as a solid. NMR (400 MHz. CDCI3): 5'7.16-6.88 (m, 3H), 6.71 (s, 1H), 6.62 (dd, 1H), ' 
4.12-4.0 (m. 4H). 3.52-3.40 (m, 1H), 2.90-2.62 (m. 6H). Z52-2.26 (m, 4H). 2.23-2.12 (m. 
2H), 1.78-1.64 (m. 1H). 1.08 (t 3H). 

[3751 Example 248 

Preparation of ethvl r(1S >.5-(2.2-diethoxvethoxv>-2.3-dihvdro-1Wnden-1-vnacetete 

^QzEt 
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[376] To a solution of ethyl [(1S)-5-hydroxy-2.3-dihydro-1HHnden-1-yllacetate (Example 
6,1.55 g, 7.04 mmol) and bromoacetaldehyde diethyl acetal (4.85 g, 24.6 mmol) in DMF 
(10 mL) was added CS2CO3 (2.75 g. 8.44 mmol) followed by water (5 mL). The reaction 
mixture was heated to reflux for 5 h, cooled to rt, and stined for 18 h. The solvents were 
then evaporated under reduced pressure and the residue was dissolved In EtOAc. The 
organic solution was washed with water, dried (NazSO*), filtered, and concentrated under 
reduced pressure. The residue was purified by silica gel flash chromatography to aflbal 
the product (1.62 g, 68 %) containing minor impurities. NMR (400 MHz, CDCI3) 
6 1.21-1.29 (m, 9H) 1.72-1.78 (m. 1H), 2.35-2.48 (m. 2H), 2.74-2.89 (m. 3H), 3.53-3.78 
(m, 7H). 4.16 (d, 2H), 4.69 (t, 1H), 6.71 (d. 1H), 6.78 (s, 1H) 7.05 (d, 1H). 

[377] Example 249 

Preparation of ethvl rf1S)-5-f2-hvdro xvethoxv)-2.3.dihvdro-1H-inden-1-vnacetate 



HO. 




C02Et 



[378] Ethyl I(1S)-5-(2,2-diethoxyethoxy>.2,3-dihydro-1Wnden-1-ylIacetate (Example 
248, 849 mg, 2.52 mmol) was dissolved in a mixture of acetone (60 mL) and HQ (30 mL 
of a 2N aqueous solution). The reaction mixture was stimed at rt for 18 h, then 
neutralized (pH 7) by addition of a saturated solution of NaHCOs. The aqueous phase 
was extracted with CH2CI2, and the combined organic phases were dried (Na2S04), 
filtered, and concentrated under reduced pressure. To a solution of the caide aldehyde in 
CH2CI2 (30 mL) were then added NaBH, (69 mg. 1.82 mmol) and MeOH (5 mL) were 
added. After stimng for 5 h at rt, the reaction mixture was washed with a saturated 
solution of NaHCOa, the organic phase was dried (Na2S04), filtered, and concentrated 
under reduced pressure. The residue was purified by a plug of silica gel (eluent EtOAc) 
to provide the product (264 mg. 38 %). NMR (400 MHz. CDCI3) 5 1.21 (t. 3H) 1.65- 
1.71 (m, 1H). 2.29-2.36 (m. 2H). 2.63 (dd. 1H) 2.75-2.83 (m, 2H). 3.43-3.45 (m, 1H), 3.86 
(t. 2H), 3.98 (t 2H). 4.09 (q, 2H). 6.63 (d, 1H), 6.69 (s. 1H) 6.99 (d. 1H). 
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[379] 



Example 250 



Preparation of ethyl f(l. S)-5-l2-ff2.6-dimethvl-3-pvridinvnoxv1ethoxvV-2.3-dihvdro- 



[380] To a solution of ethyl [(1S)-5-(2-hydroxyethoxy)-2,3-dihydfD-1WHnden-1-yl]acetate 
(Example 249. 50.0 mg, 0.19 mmol) and 2.6-dimettiylpyridln-3-ol (46.6 mg, 0.38 mmol) in 
THF (1.5 mL) were added PPha (99.2 mg, 0.38 mmol) and ADDP (95.5 mg. 0.38 mmol). 
The reaction mixture was vigorously stined at rt for 24 h, and then directly applied to a 
silica gel column for purification (1:1 hexanes/EtOAc) to give the product (58.9 mg, 84%) 
as a colorless oil. NMR (400 MHz. CDCI3) 6 1 .29 (t, 3H) 1 .72-1 .81 (m. 1 H). Z36- 
2.2.44 (m. 2H). 2.45 (s. 3H), 2.47 (s. 3H). 2.73 (dd. 1H) 2.82-2.92 (m, 2H). 3.52-3.56 (m. 
1H) 4.19 (q. 2H). 4.264.33 (m. 4H). 6.75 (d. 1H). 6.82 (s. 1H) 6.92 (d, 1H). 7.05 (d. 1H). 
7.08 (d.1H). 

[381] Example 251 

Preparation of tf1S^-5-f 2-ff2.6-Dimethvi-3.pvridinvnoxv1ethoxvl-2.3-dihvdro-.1H- 



[382] To a solution of ethyl ((1S>-5-{2-[(2.6-dimethyl-3-pyridinyl)oxy]ethoxy)-2.3-dihydro- 
1 Wnden-1-yl)acetate (Example 250, 43.1 mg. 0.12 mmol) In a mixture of THF (2 mL), 
water (2 mL), and EtOH (1 mL), was added UOH (11.5 mg, 0.48 mmol). TTie reaction 
mixture was vigorously stined for 24 h, acidified to pH ~5 with HCI (IN aqueous solution), 
and then detracted with CH2CI2. The combined organic layere were dried (Na2S04j, 
filtered, and concentrated under reduced pressure to give the title compound as a white 
solid (36.2 mg, 91 %). ^H NMR (400 MHz, CDCI3) 5 1.72-1.75 (m. 1H), 2.33-2.44 (m, 2H), 
2.37 (s. 3H), 2.41 (s, 3H). Z68-2.85 (m. 3H). 3.52-3.55 (m, 1H). 4.194.25 (m. 4H), 6.67 



1 Wnden-I -vDacetate 




inden-1-vl>acetic acid 
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(d. 1H). 6.74 (s. 1H) 6.85 (d, 1H). 6.99 (d. 1H). 7.01 (d.iH); LC-MS: RT = 2.41 min. . 
(M+H)* 342.3. 

[383] By using the methods described above for Example 246-251 and by substituting 
the appropriate starting materials, compounds of Fomriula (tss) listed in Table 9a below, 
were similariy prepared. 

[384] Table 9a 

Preparative Examples of Compounds of Formula 

^OOH 



(Iss) 



Ex. 
No. 




R« 


R" 


LC-MS 

RT 

(min) 


LC-MS 
[M+HJ* 


252 


H 


H 


H 


1.66 


314.3 


253 


H 


CH3 


H 


1.73 


328.2 


254 


CH3 


H 


H 


2.15 


328.3 


255 


H 


H 


CI 


3.46 


348.2 


256 


H 


H 


C(=0)OH 


2.79 


358.2 



[385] Table 9b 

lUPAC Names for Compounds in Table 9a 



Ex. No. 


lUPAC Name 


252 


2-[(1 S)-5-(2-(3-pyridyloxy)ethoxy)indanyl]acetic acid 


253 


2-{(1 S)-5-l2-(6-methyI(3-pyridyloxy))ethoxy]indanyl}acetic acid 


254 


2-{(1 S)-5-[2-<2-methyl(3-pyridyloxy))ethoxy]indanyl}acetic acid 


255 


2-{(1 S)-5-[2-(5-chloro(3-pyridyk)xy))ethoxy]indanyl}acefic add 


256 


5-{2-[(1S)-1-{carboxymethyl)indan-5-yloxyJethoxy}pyridine-3- 
carbo^^ic acid 
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Example 257 



Preparatton of 6-f3-h vdroxvDropoxv)nicotinonitrile. 




[387] Sodium hydride (0.42 g. 10.61 mmol) was added to a solution of 1,3-propanediol 
(2.30 mU 31.83 mmol) in DMF (22 mL) at 0°C and the mixture was stirred at rt for 20 min. 
To the resultant heterogeneous mixture was added 6-chloronicotinonitrile (1.50 g, 10.6 
mmol) in one portion. The mixture was stirred at rt for 18 h, poured into water, and 
filtered. The filtrate was extracted with EtOAa The combined organic layers were 
washed with brine, dried (Na2S04), and concentrated under reduced pressure to give the 
product (1.56 g. 83%) as a white solid. NMR (CD2CI2) 5 8.47 (d. 1H). 7.82-7.79 (m. 
1H). 6.84^.82 (m. 1H). 4.53 (t. 2H). 3.75 (t. 2H). 2.06-1.99 (m. 2H). 

PWJ Example 258 

Preparation of ethvl ^»S)-5-f3-rfS.c vano-2-pvridinvl>oxv1proDoxvV.2.3-dihvdro-lW- 



[389] To a solution of 6-(3-hydroxypropoxy)nicotinonitrile (Example 257) (0.86 g, 4.83 
mmol) and ethyl [(1S)-5-hydroxy-2,3-dihydro-1HHnden-1-yl]acetate (Example 6. 0.89 g. 
4.02 mmol) in THF (20 mL) was added triphenyfphosphine (1.49 g, 5.63 mmol) and 1,1'- 
(a2odicarbonyl)-dipiperidine (1.44 g, 5.63 mmol) under argon. The golden yellow mixture 
was stinred at rt for 18 h and concentrated under reduced pressure. The product (1.22 g. 
80 %) was isolated after purification by silica gel flash chromatography (2:1 
hexanes/EtOAc). NMR (400 MHz. CD2CI2) 8 8.47 (dd. 1H), 7.79 (dd. 1H). 7.05 (d. 
1H). 6.82 (d. 1H). 6.77 (d. 1H). 6.69 (dd. 1H). 4.56 (t. 2H). 4.16 (q. 2H). 4.11 (t. 2H). 3.51 
(qt. 1H). 2.95-2.78 (m. 2H), 2.70 (dd. 1H). 2.44-2.32 (m. 2H). 2.30-2.20 (m. 2H). 1.80-1.70 
(m. 1H),1.28(t.3H). 



inden-1-vnacetate 
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[390] Example 259 

Preparation off ethvl rMS^-5-f3-{[fi^ qniinocarbonothiovn-2-Dyridinvnoxv^pro pnicY). 

2.3.dFlivdro-1/fHnden-1-vnacetate 

[3911 Through a solution of ethyl ((1S>5-{3-[(5-cyano-2-pyridlnyt)oxylpropoxy}-2.3- 
dihydro-1H-inden-1-yl)acetate (Example 258) (600 mg, 1.58 mmol) in DMF (8 mL) was 
passed HzS, gently at rt for 20 min. DIethylamine (0.24 mL. 2.37 mmol) was added in one 
portion and the resultant light-green solution was heated at SO^C for 3 h (TLC in 2:1 
hexanes/EtOAc indicated that the reaction was complete). The darit-green solution was 
purged with a strong flow of argon, and then concentrated under reduced pressure. The 
product (0.56 g, 86 %) was isolated by column chromatography (1:1 hexanes/EtOAc) as 
a bright yellow solid. NMR (400 MHz. CD2CI2) 8 8.65 (dd, 1H). 8.16 (dd, 1H), 7.56 (b. 
1H). 7.19 (b. 1H), 7.04 (d. 1H), 6.80-6.72 (m, 2H). 6.69 (dd. 1H). 4.56 (t. 2H). 4.16 (q. 
2H). 4.12 (t. 2H). 3.50 (qt, 1H). 2.90-2.78 (m. 2H). 2.70 (dd. 1H), 2.45-2.32 (m. 2H). 2.30- 
2.22 (m. 2H). 1.80-1.70 (m. 1H). 1.28 (t, 3H). 

[392] Example 260 

Preparation of bHivI rMa-S-f3-ffS-/4. 5-dimethvl-1.3^lazol-2.^ri^-2-Dvridinvn 
oxv>r»ropox v^-2.3-dihvdro-1A/-inden-1-vnacetate 
I 

H3C 



[393] A mixture of ethyl [(1S)-5-(3-{I5^aminocarbonothioyl)-2-pyridinyQoxy}propoxy)-2.3- 
dihydro-1«-inden-1-yl]acetate (Example 259. 90 mg, 0.22 mmol) and 3-bromo-2- 
butanone (40 mg, 0.26 mmol) in ethanol (9 mL) was heated under argon at 80"C for 18 h, 
and then concentrated under reduced pressure. The product (85 mg. 84%) was isolated 
after purification by silica gel chromatography (2:1 hexanes/EtOAc). NMR (400 MHz, 
CD2CI2) 5 8.54 (dd, 1H), 8.05 (dd, 1H), 7.02 (d, 1H), 6.83 (d, 1H), 6.78 (d, 1H), 6.69 (dd. 
1H), 4.51 (t. 2H), 4.184.10 (m, 4H), 3.48 (qt, 1H), 2.92-2.75 (m. 2H), 2.69 (dd, 1H). Z42- 
2.30 (m, 8H), 2.29-2.20 (m. 2H). 1.80-1.68 (m. 1H). 1.27 (t. 3H). 
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[3941 



Example 261 



Preparation of rf1S^.S.fa-{fS44.S-dimethY l.1 .3-thiazol-2.vn-2-pvridinYnoxvteroDoirvU 

2.3-dihvdro-1A/-inden-1-vnacetic acid 




[395] To a solution of ethyl [(1S>-5-(3^5-(4,5-dimethyl-1,3-thla2ol-2-yl)-2-pyridinyl] 
oxy}propoxy)-2.3-dihydro-1H-lnden-1-yl]acetate (Example 260) (80 mg. 0.17 mmol) in 
THF (2 mL). methanol (2 mL) and water (1 mL) was added UOH (40 mg, 1.74 mmol). 
The reaction mixture was sirred at rt for 18 h, and then concentrated under reduced 
pressure. The residue was taken up in water and acidified with a 5% aqueous solution of 
H3PO4, and extracted with EtOAc. The combined organic layers were dried (Na2S04) and 
concentrated under reduced pressure to give the product (67 mg, 89%). ^HNMR(400 
MHz, CD2CI2) 8 8.57 (d, 1H), 8.06 (dd. 1H), 7.09 (d. 1H), 6.85 (d. 1H). 6.80 (d. 1H), 6.71 
(dd. 1H). 4.53 (t. 2H). 4.15 (t. 2H), 3.49 (qt. 1H), 2.92-2.75 (m, 2H). 2.71 (dd. 1H), 2.45- 
2.28 (m. 8H). 2.32-2.22 (m. 2H), 1.82-1.70 (m. 1H); LC-MS: RT = 3.41 min. (M+H)* 439.0. 

Example 262 

Preparation of ethvl fMS>-543Jftert ^>utoxvearhnnvnaminolDropoxvV-2.3.dlhv^rn. 

i/Wnden-i-vlte celate 

r-COzEt 



[397] To a solution of ethyl [(1S)-5-hydroxy-2,3-dihydro-1HHnden-1-yl]acetate 
(Example 6, 1 g, 4.54 mmol) and (3-Boc-amino)propyl bromide (1.51 g. 6.36 mmol) in 
DMF (40 mL) was added CS2CO3 (2.96 g, 9.08 mmol). The mixture was stined at rt for 18 
h. and diluted with a saturated solution of NH4CI. The mixture was extracted with EtjO 
and the combined ether extracts were dried (MgS04). filtered, and concentrated under 
reduced pressure. The product (2.15 g, 94%) was isolated by silica gel column 
chromatography (2:1 hexanes/EtOAc). NMR (400 MHz, CD2CI2) 8 7.05 (d, 1H). 6.77 
(s. 1H). 6.69 (dd. 1H). 4.16 (q. 2H). 3.99 (t. 2H). 3.48 (qt. 1H), 3.34-3.25 (m, 2H). 2.95- 
2.78 (m. 2H). 2.71 (dd. 1H). 2.45-2.33 (m. 2H). 1.95 (qt. 2H). 1.80-1.72 (m. 1H). 1.44 (s, 
9H), 1.28 (t,3H). 
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t388] Example 263 

Preparation of ethvl rfia.S^3-amin oDroDoxvU2.3-dihvdro-1/j-inden-1.vnaftPfcitA 



trtfluoroaceteie 

^OzEt 




[399] Trifluoroacetic acid (4.03 mL, 51 .9 mmol) was added to a solution of ethyl ((1 S)-5- 
{3-[(tert-butoxycartK>nyl)amino]propoxy}-2.3-dihydro-1A«nder>-1-yl)acetate (Example 262. 
2.47 g, 6.54 mmol) in CH2CI2 (32 mL). The mixture was sBrred at rt for 18 h, and then 
concentrated under reduced pressure to give the product as a viscous oil (2.74 g. 94 %). 

NMR (400 MHz. CD2CI2) 5 7.86 (b. 3H). 7.05 (d. 1H). 6.76 (d. 1H). 6.68 (dd. 1H). 4.15 
(q. 2H). 4.08 (t. 2H). 3.49 (qt 1H). 3.32-3.20 (m. 2H). 2.92-2.78 (m. 2H). 2.67 (dd. 1H). 
2.45-2.32 (m. 2H). 2.16 (qt. 2H). 1.80-1.70 (m. 1H). 1.28 (t 3H). 

[400] Example 264 

Preparation of eihvl »1S^.S-^3-f/5-e vano-2-ovridinvnaminolDropoxvV.2.3-dihYdrn- 

1 Wnden-I -vftacetate . 

^COzEt 
H 

[401] A mixture of 6-chloronicotinonitrile (0.78 g. 5.54 mmol) and ethyl [(1 S>-5-(3- 
aminopropoxy)-2.3-dihydn>-1A^'nden-1-yl]acetate trifluoroacetate (Example 263, 2.17 g. 
5.54 mmol) in CH3CN (14 mL) and 1.4-dio)fflne (14 mL) was heated to reflux for 8 h. 
cooled to rt. and then concentrated under reduced pressure. The product (1.14 g. 54 %) 
was isolated after column chromatography (2:1 hexanes/EtOAc). NMR (400 MHz. 
CD2CI2) 5 8.20 (s. 1H). 7.45 (dd. 1H). 6.94 (d. 1H). 6.67 (s. 1H). 6.58 (dd, 1H), 6.32 (d. 
1H). 5.42 (b. 1H). 4.02 (q. 2H). 3.95 (t 2H). 3.50-3.35 (m. 3H). 2.85-2.68 (m. 2H), 2.59 
(dd. 1H), 2.32-2.20 (m. 2H). 2.00 (qt. 2H). 1.70-1.60 (m. 1H). 1.17 (t 3H). 
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[402] 



Example 265 



Preparation of ethvi ^/1S^-543-rr5-cvanc v2-pvridinvlUDropvl>amino1propoxvV.2.3- 



[403] Sodium hydride (0.08 g, 3.16 mmol) was added to a solution of ethyl ((1S)-5-{3-[(5. 
cyarK>-2-pyridinyl)amino]propoxy^2,3-dihydro-1fWnden-1-yI)acetate (Example 264) (0.6 
g, 1.58 mmol) in DMF (15 mL). The heterogeneous mixture was stined at rt for 30 min. 
Propyl iodide (0.62 ml^ 6.32 mmol) was added, and the mixture was stin«l at rt for 18 h. 
The excess NaH was quenched by the addition of water (5 mL) and the aqueous phase 
extracted with EtzO. The combined EtzO extracts were washed with water and brine, then 
dried (MgS04), filtered, and concentrated under reduced pressure. The product (0.63 g, 
99 %) was isolated after column chromatography (2:1 hexanes/EtOAc). NMR (400 
MHz, CD2CI2) 5 8.35 (dd. 1H). 7.54 (dd. 1H), 7.06 (d, 1H), 6.78 (d. 1H), 6.69 (d, 1H). 6.52 
(dd. 1H). 4.17 (q, 2H). 3.99 (t. 2H). 3.72 (t 2H). 3.56-3.44 (m. 3H), 2.95-2.78 (m, 2H), 
2.71 (dd. 1H), 2.46-2.35 (m. 2H), 2.12-2.05 (m. 2H). 1.72-1.58 (m. 3H), 1.28 (t, 3H). 0.96 
(t. 3H). 

1404] Example 266 

Preparation of ethvl rfia-S-f3-frs^ amlnocarbonottilov»-2-pvridimrf1 teroovi^ 
aminolprop oxvl-2.3.dihvdrD-1l/-inden-1^nacBtate 



[405] Through a sdufion of ethyl ((1S)-5-{3-[(5-cyano-2-yridinyl)(propyl)amino]propoxy}- 
2,»<Jihydro-1 Wnden-1-yl)acetate (Example 265) (0.62 g, 1.47 mmol) in DMF (7 mL) at rt 
for 20 min was gently passed H2S. Diethylamlne (0.23 mL. 2.21 mmol) was added in one 
portion, and the resultant light green solution was heated at 60°C for 3 h. Upon 
completion of the reaction, the dark green solution was purged with a strong flow of 



dihvdro-1 W-inden-1 -v»acetate 
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argon, and then concentrated under reduced pressure. The prxxJuct (0.63 g. 95 %) was 
isolated after silica gel column chromatography (1:1 hexanes/EtOAc) as a yellow solid. 

NMR (400 MHz. CDzCb) 5 8.68 (d. 1H). 8.02 (dd. 1H). 7.30 (b. 1H). 7.15-7.02 (m. 2H). 
6.79 (d. 1H). 6.71 (dd. 1H). 6.49 (d. 1H). 4.16 (q. 2H). 4.00 (t. 2H). 3.75 (t. 2H). 3.56-3.45 
(m. 3H). 2.96-2.78 (m. 2H). 2.75-Z68 (m. 1H). 2.48-2.34 (m. 2H). 2.11 (qt 2H). 1.82-1.60 
(m. 3H). 1.28 (t. 3H). 0.97 (t. 3H). 

Example 267 

Preparation of ethvl fMS\-S -f3-rr5-/4.S-dimethvl-1.3-thiazol-2-vn-2-pvridinvn fpropvl^ 
aminoTpropoxY t-2.3-dihvdro-1/f4nden-1-v»acetat6 




CH3 



[407] A mixture of ethyl ((1S)-5-{3-I[5-(aminocartx)nothioyl)-2-pyrldinylHpropyl>^minoh 
propoxy}-2.3-dihydrD-1HHnden-1-yl)acetate (Example 266) (90 mg. 0.20 mmol)and 3- 
bromo-2-butanone (40 mg, 0.26 mmol) in ethanol (9 mL) was heated under aigon at 80°C 
for 18 h. The solution was then concentrated and the residue purified by column 
chromatography (2:1 hexanes/EtOAc) to provide the title compound (0.1 g, 100 %). 
NMR (400 MHz. CD2CI2) 5 8.54 (d. 1H), 7.89 (d, 1H). 7.06 (d. 1H), 6.79 (d. 1H), 6.71 (dd, 
1H), 6.56 (d. 1H), 4.16 (q. 2H). 4.01 (t. 2H). 3.74 (t. 2H). 3.55-3.45 (m..3H). 2.95-2.78 (m. 
2H). 2.76-2.68 (m, 1H), 2.46-2.30 (m, 8H). 2.11 (qt, 2H), 1.72-1.62 (m. 3H). 1.28 (t. 3H). 
0.97 (t 3H). 

[^B] Example 268 

Preparation 0ffnS>4^f34r544.5-dlm6t M-1.3^hia20l-2Mrl^-2.<>vridinwnrproiwl 
amino! propDxvV2.3^i hvdro-1WJnden-1-vlteeaHe aeid 




CH3 
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(409] To a solution of ethyl ((1S)-5-{3-[I5-(4.5-dlmethyl-1.3-thiazol-2-yl)-2-pyrjdinyll 
(propyl)aminoh)ropoxy}-2.3-dihydro-1H-lnden-1-yl)acetate (Example 267) (70 mg, 0.15 
mmol) In a mixture of THF (2 mL), methanol (2 mL). and water (1 mL) was added UOH 
(40 mg, 1.74 mmol). The mixture was stined at rt for 18 h and then concentrated under 
reduced pressure. The residue was taken up in water and acidified using H3PO4 (5% 
solution in water). The aqueous phase was extracted with ethyl acetate, and the 
combined organic layers were dried (NaaSO*), filtered, and concentrated under reduced 
pressure to provide the product (56 mg, 86%). NMR (400 MHz, DMSO-de) S 8.44 (d, 
1H). 7.80 (d. 1H). 7.06 (d. 1H). 6.79 (d, 1H). 6.71 (dd, 1H). 6.56 (d. 1H). 3.95 (t 2H). 3.62 
(t. 2H). 3.44-3.25 (m, 3H). 2.81-2.62 (m, 3H). 2.30-2.23 (m. 8H), 1.99-1.96 (m. 2H). 1.65- 
1.53 (m. 3H). 0.87 (t. 3H); LC-MS: RT = 2.73 min. (M+H)* 480.2. 

1410] By using the methods described above for Examples 2^2-268 and by substituting 
the appropriate starling materials, compounds of Fonnula (III) listed in Table 10 below, 
were similariy prepared. 



1411] 



Table 10a 

Preparati ve Examples of Compounds of Formula fli^ 



33-1-1 




lOOH 



(Itl) 



Ex. 
No. 


R3.1-1 




Y 


LC-MS 
RT (min) 


LC-MS 

[M+H]* 


269 


H 


Et 


0 


3.55 


439.1 


270 


CH3C(=0) 


CHa 


0 


3.30 


467.1 


271 


-CH2CH2C 


H2CH2~ 


0 


3.67 


465.1 


272 


H 


EtO 


p 


3.40 


455.1 


273 


H 


Et 


NH 


2.31 


438.2 


274 


CH3C(=0) 


CHa 


NH 


2.35 


466.2 


275 


CH3 


CH3 


NH 


2.27 


438.2 
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Ex. 
No. 


,^3-1-1 




Y 


LC-MS 
RT (min) 


LC-MS 
[M+H]* 


276 


H 


Et 


NCHa 


2.40 


452.4 


277 


CH3C(=0) 


CHs 


NCHa 


2.52 


480.4 


278 


CHa 


CHa 


NCHa 


2.32 


452.4 


279 


H 


Et 


N-r>-Pr 


2.84 


480.2 


280 


CH3C(=0) 


CHa 


N-n-Pr 


3.03 


508.2 



[412] Table 10b 



lUPAC Names for Compounds in Table 10a 



Ex. No. 


lUPAC Name 


269 


2-((1 S)-5^3-[5-(4-ethyl(1 .3-thiazD^2-yl))(2-pyridyloxy)]propoxy}indanyl)acetic 
acid 


270 


2-((1 S)-5-{3-[5-{5-acetyl-4-methyl(1 .3-thiazol-2-yl))(2-pyridyloxy)lpropoxy} 
indanyl)acetic add 


271 


2-{(1S)-5-[3-{5-{4.5,6.7-tetnahydrobenzothia2Dl-2-yl)(2-pyridyloxy))propoxy] 
indanyl}acetic acid 


272 


2-((1 Sy-5^3-[5-(4-ethoxy(1 .3-thiazDl-2-yl)X2-pyridyloxy)Ipropoxy}indanyl) 
acetic acid 


273 . 


2-[(1 S)-5-(3-{I5-(4-ethyl(1 .3-thiazol-2-yl))(2-pyridyl)]amino}propoxy)indanyO 
acetic acid 


274 


2-[(1 S)-5-(3-{[5-{5-acetyl-4-methyl(1 ,3-thiazol-2-yl)X2-pyridyl)]amino}propoxy) 
indanyljacetic add 


275 


2-[(1 S)-5-(3-{[5-(4.5-dimetliyl(1 .3-thiazo!-2-yl)X2-pyridyl)lamino}propoxy) 
indanyl]acetic acid 


276 


2-[(1 S)-5-(3-{I5^4-ethyl(1 .»-thiazol-2-yl)K2-pyridyl)]methylamino}propoxy) 
indanyl]acetic add 


277 


2-1(1 S)-5-(3-{I5-(5-acetyl-4-methyl(1 ,3-thia20l-2-yl))(2-pyridyl)]methylamino} 
propoxy)indanyqacetic add 
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278 


2-[(1 S)-5-{3-a5-{4.S<JimethyK1 .3-thiazol-2-yl))(2-pyridyl)lmethylamino} 
propoxy)indanyqacetic add 


279 


2^(1S)-5-(3-{I5-<4^thyl(1.3-thia20^2-y1))(2-pyridyl)]propylamino}p^opoxy) 
indanyQacetic add 


280 


2-1(1 S>-5-(3-{I5-(5-acetyl^methyl(1 ,3-thiazol-2-yl)X2-pyridyl)]propylamino} 
propoxy)indanyl]acelic add 



Example 281 

Preparation of ethvl rHSl-5-f3-r/S-br omo-2-DvrirnidinvnaminoToropoxvV.2.3-dihvdm. 

1 Wnden-I ^Itecetate 



^COaEt 

H 

[4141 To a solution of 5-bromo-2-aminopyrimidine (2.35 g, 13.5 mmol) in DMF (50 mL) 
was added NaH (539 mg. 13.5 mmol of a 60% dispersion in mineral oil) [Hz evolution]. 
Then, ethyl [(rs>^3-bromopropoxy)- 2.3-diiiydro-1«Hnden-1-yl]acetate (Example 45. 
2.3 g, 6.74 mmol) was added over 5 min, and the reaction mixture was stined at rt for 4 h. 
after whldi NH4CI (10% aqueous solution) was added, and the mixture was concentrated 
under reduced pressure. The residue was taken up in EtOAc and washed with water and 
brine successively. The organic phase was dried (Na2S04). filtered, and concentrated 
under reduced pressure. The residue was purified by silica gel chromatography to 
provide the product (600 mg, 21 %) as a colortess oil. NMR (400 MHz, CDCI3) 5 1.27 
(t, 3H). 1.70-1.81 (m. 1H). 2.02-2.12 (m. 2H). 2.34-2.43 (m, 1H). 2.41 (dd, 1H). Z73 (dd, 
1 H). 2.77-2.94 (m. 2H), 3.48-3.56 (m, 1H), 3.58 (q. 2H). 4.03 (t 2H). 4.18 (q. 2H), 5.95 (b 
1 1H), 6.69 (dd, 1H). 6.75 (d, 1H). 7.04 (d, 1H). 8.22 (s. 2H). 

1^1^ Example 282 

Preparation of ethvl ^HSI.5^3-r(5-brom o-2-pvrimidinvlUmethvlteminolpropoxY>-2,3- 

dlhvdro-1 W-inden-l -vDacetate 




iOzEt 



CH3 
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[416] To a solution of ethyl ((1S)-5^3-[(5-bromo-2-pyrimldinyl)amlno]propoxy}-2,3- 
dlhydro-1H-inden-1-yl)acetate (Example 281. 500 mg, 1.15 mmol)in DMF(10 mL)was 
added NaH [Hg evolutjon], followed by Mel (180 mg. 1.27 mmol) added over 5 min. The 
reaction mixture was stirred at rt for 4 h. NH4CI (10% aqueous solution) was added, after 
which the mixture was concentrated under reduced pressure. The residue was taken up 
in EtOAc. then washed with water and brine successively. The oiganic phase was dried 
(Na2S04), filtered, and concentrated under reduced pressure. The residue was purified 
by silica gel chromatography to provide the product (600 mg. 21%) as a cdoriess oil. 
NMR (300 MHz, CDCI3) 6 1.29 (t. 3H). 1.71-1.81 (m. 1H). 2.05-2.13 (m. 2H), 2.34-2.45 
(m, 2H), 2.73 (dd. 1H). 2.73-2.94 (m, 2H), 3.14 (s, 3H), 3.49-3.56 (m, 1H). 3.77 (t. 2H). 
3.97 (t, 2H), 4.18 (q. 2H), 6.74 (dd, 1H), 6.75 (d, 1H). 7.05 (d. 1H). 8.24 (s. 2H). 

['♦IT] Example 283 

Preparation of tf1S>-5-l3-rr5-f4^thvl Dhenvh-2-Dvrimidinvnfmethvl)amlnolDroDoicvU 

2.3-dihvdro-1W-inden-1^l>acetic acid 




I 



CH3 

[418] To a round-bottom flask charged wHh ethyl ((1S)-5-{3-[(5-bromo-2-pyrimldinyl) 
amino]propoxy}-2.3-dihydro-1W-inden-1-yl)acetate (Example 282, 100 mg, 0.220 mmol), 
4-ethylphenyi boronic acid (134 mg, 0.090 mmol) and PdCl2(dppf) .CH2CI2 (16.4 mg. 
0.020 mmol) were added toluene (6 mL) and 1,4-dioxane (1.12 mL). Aflow of argon was 
passed through the mixture for 30 min. Then a 2 N aqueous solution of NaaCOa (1.12 
mL, 2.24 mmol, 2 N aqueous solution) was added, and the reaction was heated to 75'*C 
for 18 h. The reaction mixture was cooled to rl Filtration through a short plug of silica gel 
gave the crude ester, which was dissolved in a mixture of THF (3 mL), water (3 mL), and 
EtOH (1.5 mL). Subsequently. UOH (57 mg, 2.39 mmol) was added, and the reactran 
was sHmed at rt for 18 h. The reaction mixture was concentrated under reduced 
pressure, and then purified by preparative HPLC. The desired fractions were 
concenhrated under reduced pressure. The residue was dissolved in CH2CI2, and treated 
for 15 min with Dowex® 66 weakly basic resin. The mixture was then filtered and the 
filtrate concenti^ted under reduced pressure to give the prxxiuct (65 mg, 61 %). NMR 
(400 MHz, CDCI3) 5 1.29 (t. 3H), 1.73-1.84 (m, 1H). 2.16 (qt, 2H). 2.33-2.51 (m. 2H). 2.70 
(q. 2H). 2.77-2.96 (m. 3H). 3.24 (s, 3H). 3.49-3.56 (m. 1H), 3.87 (t. 2H). 4.03 (t. 2H), 6.72 
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(dd. 1H). 6.78 (d. 1H). 7.08 (d. 1H). 7.27 (d. 2H). 7.39 (d. 2H). 8.24 (s. 2H): LC-MS: RT = 
3.39 min. (M+H)* 446.3. 

[4191 By using the methods described atx>ve for Examples 281-283 and by substituting 
the appropriate starting materials, compounds of Formula (luu), listed in Table 11 below, 
were similariy prepared. 

[420] Table 11a 

^--COzH 

Me 

(luu) 



Example 




LCMS 
(M+H) 


RT 
(min) 


284 


3,4-dioxolane-Ph 


462.2 


3.02 


285 


4-F-Ph 


436.2 


3.18 


286 


4-MeO-Ph 


448.3 


3.01 


287 


A-t-Bu 


474.2 


3.70 


288 


3-thlenyl 


424.1 


3.07 


289 


2-t>enzothienyl 


474.2 


3.72 



[421] Table lib 

lUPAC Names for Compounds in Table 11a 



Ex. 
No. 


lUPAC Name 


284 


((1 S)-5-{3-II5-(1 ,3-benzodioxol-5-yl)-2-pyrimidi^yl](methyl)amino]propoxy}-2,3- 
dihyd^o-1H-inde^-1-yl)acetic acid 


285 


2-[(1S)-5-(3-{[5-(4fluorophenyl)pyrimidir»-2yl]methylamino}propoxy)lndanyl] 
acetic add 


286 


2-{(1S)-5-(3-{[5-(4-methoxyphenyl)pyrimldin-2-yr|methylamino)propoxy)indanyl] 
acetic add 
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287 


24(1S)-5^3-({5-I4-{tert4Dutyl)phenyOpyrimidin-2-yl}meth^^ 
indanyl}acetic acid 


288 


2-{(1S)-5-^3-[methyl(5-{3-thienyl)pyrimidin-2-yl)amino]propox^^^ 
add 


289 


2-((1S)-5-^3-[(5-benzo[b]thiophen-2-ylpyrimidirv2-yl)methylamino]propo^^ 
indanyl)acetic acid 



[422] Example 290 

Preparation of 4-f 1.3-benzodioxol-g-vn-2-chlorDDvrimidlne 




[4231 To a mixture of 3.4-dioxolanephenylboronic acid (0.938 g, 5.54 mmol) and 2,4- 
dichloropyrimidine (1 g, 6.65 mmol) in toluene (112 mL) were added 1,4-dioxane (14 mL) 
and PdCl2(dppf).CH2Cl2 (0.452 g, 0.554 mmol). The mixture was purged with argon for 
15 min after which a 2M aqueous solution of Na2S04 (28 mL, 56 mmol) was added. The 
reaction mixture was stirred at 75^C for 24 h, cooled to rt, and then washed with saturated 
solution of NaHCOa. The organic layer was separated from the mixture, and the aqueous 
phase extracted with EtOAc. The combined organic phases were dried (Na2S04). filtered, 
and concentrated under reduced pressure. The residue was then purified by silica gel 
flash chromatography (1:5 EtOAc/Hexanes) to give the product (324 mg, 25%) as 
crystalline white needles. NMR (400 MHz, acetone-de): 5 6.15 (s, 2H). 7.18(d. 1H). 
7.70 (d. 1H), 7.84 (d, 1H), 7.96 (d, 1H), 8.71 (d. 1H); LOMS: RT = 2.65 min. (M+H)* 
235.2. 

[424] Example 291 

Preparation of ethvl rf1S)-5-f3-ff441-3>-beiizodioxol-^^vn-2- 
PvrimidinvnaminoVpropoxvU2,3Kiihvdro-1Wnden-1-vnacetate 




lOzEt 
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[4251 4-(1,3-Benzodioxol-5-yl).2-chloropyrimidlne (Example 290.108 mg, 0.46 mmol) and 
ethyl [(1S)-5-(3-amlnopropoxy>.2.3-dlhydro-1W-lnden-1-yl]acetate trifluoroacetate 
(Example 263, 277 mg, 0.418 mmol) were dissolved in MeCN (2.6 mL) and 1,4-dloxane 
(2.6 mL), after which triethylamlne (0.175 mL) was added. The reaction mixture was 
stinfBd at 90°C for 18 h, and then cooled to rt. The solvents removed under reduced 
pressure, and the residue was purified by silica gel flash chromatography (1:2 
EtOAc/Hexanes) to give the title compound (136 mg. 69%). NMR (400 MHz. CDCI3): 5 
1.32 (t, 3H). 1.70-1.79 (m. 1H). 2.15-2.20 (m, 2H), 2.30-2.51 (m. 2H). Z73 (dd. 1H). 2.80- 
2.95 (m. 2H). 3.55-3.64 (m. 1H), 3.74 (q, 2H), 4.14 (t, 2H), 4.22 (q, 2H). 5.42 (s. 1H). 6.01 
(s, 1H). 6.65 (d, 1H). 6.75 (s, 1H), 6.90 (d, 2H), 7.05 (d, 1H), 7.20 (d. 2H). 8.15 (s. 1H). 
8.25 (d. 1 H); LC-MS: RT = Z80 min. (M+H)* 506.3. 

[42e^ Example 292 

Preparation of ethvl fMS>-5-f3-fr4^1.3-benzodioxol-5-vl>-2. 
pvrimidinvnfm6t hvnamino1-propoxvT-2.3-dihvdro-1//-inden-1-v»acetate 




COjEt 



[427] To a suspension of sodium hydride (8.4 mg of a 60% dispersion, 0.210 mmol) in 
DMF (4 mL) cooled in an ice-bath, was added ethyl [(1S)-5-(3-{[4-(1,3-benzodloxol-5-yl)- 
2-pyrimidinyl]amino}propoxy)-2,3-dihydro-1H-lnden-1-yr|acetate (Example 291. 50 mg, 
0.105 mmol). The mixture was stirred for 15 min after which iodomethane (61 mg, 0.421 
mmol) was added dropwise. The mixture was then stirred at rt for 16 h. A solution of 
ammonium chloride (10% in water) was added to the reaction mixture after which the 
mixture was concentrated under reduced pressure and brought to basic pH using a 
saturated solution of NaHCOa. The mixture was extracted with EtOAc (2x). The 
combined organic layers were washed with water and brine, dried, filtered, and then 
concentrated under reduced pressure. The residue was purified by silica gel flash 
column chromatography (1:2 EtOAcrtiexanes) to give the product (136 mg, 69%) as a 
yellow oiL NMR (400 MHz. CDCI3): 5 1.33 (t. 3H). 1.70-1.79 (m, IN), 2.15-2.20 (m, 
2H). 2.33-2.51 (m. 2H). Z70 (dd, 1H). 2.82-2.95 (m, 2H), 3.30 (s. 3H). 3.53-3.64 (m, 1H). 
3.71 (q. 2H). 4.13 (t. 2H). 4.22 (q. 2H). 6.01 (s. 2H). 6.65 (d. 1H), 6.75 (s. 1H). 6.90 (d. 
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2H). 7.05 (d. 1H). 7.62 (d. 1H). 7.15 (s. 1H). 8.30 (d. 1H); LC-MS: RT = 3.01 min. (M+H)* 
490.2. 

[428] Example 293 

Preparation of rMS}-S-f3-rr4-f1.3-benzodioxol-5-vh-2- 
PVrimidinvnfmethvt )aminolpropoxvV-2.3-dihvdro-1W-inden-1-vnaceticacid 




COjH 



[429] To a solution of ethyl ((1S)-&^3-n:4-(1.a4)enzodioxol-5-yl>-2-pyrimidinyl](methyl) 
amino]propoxy}-2,3-dihydro-1//Hnden-1-yl)acetate (Example 292. 35 mg, 0.071 mmol) in 
THF (2 mL). ethanol (1 mL), and water (2 mL) was added UOH^HaO (7 mg, 0.29 mmol), 
and the mixture was sfa'ned at rt for 16 h. The reaction mixture was then extracted with 
Et20 (2x), organic layers discarded, and the remaining aqueous solution was acidified to 
pH ~5 using HCI (1 M aqueous solution). The aqueous solution was then extracted with 
EtOAa The organic layer was dried (Na2S04), filtered, and concentrated under reduced 
pressure to give 9 mg (27%) of the product NMR (400 MHz, CtX^b): 8 1.70-1 .80 (m, 
1H), 2.15-2.20 (m. 2H), 2.32-Z50 (m, 2H), 2.71 (dd. 1H), Z83-2.95 (m. 2H), 3.30 (s, 3H). 
3.51-3.64 (m. 1H), 3.72 (q, 2H), 3.99 (t, 2H). 6.00 (s, 2H). 6.62 (d, 1H), 6.54 (s. 1H), 6.80 
(d, 2H), 7.05 (d, 1H). 7.61 (s, 2H). 8.30 (d. 1H); LC-MS: RT = 2.50 min. (M+H)* 46Z3. 

[430] By using the methods described above for Examples 290-293 and by substituting 
the appropriate starting materials, compounds of Fonrjula (Iw), listed in Table 12 below, 
were similariy prepared. 
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[431] 



Table 12a 




CO2H 



(Iw) 



Ex. 
No. 






R«' 


R«* 


LGMS 
(M+H) 


RT 
(min) 


294 


H 


Me 


H 


CF3 


3.28 


486.4 


295 


H 


n-Pr 


H 


CF3 


3.73 


514.4 


296 


H 


n-Pr 


-O-Q 


H2-O- 


2.94 


490.2 


297' 


CFs 


Me 


H 


Et 


4.04 


514.3 


298' 


CF3 


Me 


H 


MeO 


3.73 


516.3 


299' 


CF3 


Me 


H 


CI 


3.96 


520.3 


300' 


CF3 


Me 


-O-C 


H2-O- 


3.68 


530.3 



described for Examples 40fr410. The appropriate starting material (3- 
[(4^loroH54rifluoromethy^2i>yrimkilnyl)amino]-1-propar^ was 
obtained through the condensation of 1-amino-3-propanol with -2,4- 
dichlon^S-trifluoromethytpyrimldine to yield a 1 :1 mixture of the two 
possible regioisomers (See Reaction Scheme 14). The 2-chloro- and 4- 
chloro- substituted pyrimidines were separated by column 
chromatography. 
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[432] 


Table 12b 

lUPAC Names for Compounds in Table 12a 


Ex. 
No. 


lUPAC Name 


294 


2-{(1S)-5H[3-(methyl{4-[4-^frifluoromethyl)phenyl]pyrimldin-2-yl}amino) 
propoxy]indanyl}acetic add 


295 


24(1S)~5-[3-(propyi{4-[4-(trifhioromethyl)phenvnDVri 
propoxy]indanyl}acetic acid 


296 


((1 S)-543-n'4-^1 ,3-benzodioxol-5-vl V2-Dvrimidinvn/DroDvl)am 
2,3-dihydro-1HHnden-1-yl)acetic acid 


297 


2-[( 1 S)-5-Y3-{[4-(4-ethylphenvl)-5-(trifluoromethvl to^ 
amino}propoxy)indanyl]acetic acid 


298 


2-[( 1 S)-5--(3-{r4--(4-rnethoxvDhen vl V5-ft^ 
amino}propoxy)indanyQacetic acid 


299 


2-[(1 S)-5-{3-{[4-(4Krfilorophenyl)-5-{trifluorometh 
amino}propoxy)indanyqacetic acid 


300 


2-[(1 S^5-(34[4-(2H-benzo[3.4-d]1 .3<lloxolarv&-yl)-5-(tiffl 
pyrimidin"2-yQmethylamino}propoxy)indanyl]acetic acid 



£4331 Example 301 and Example 302 

Preparation of 3-fr 6^hloro-5-/irffluoromethvn-2HBvridinvnaminol-1-propanol 

and 

3-fr6-chloro-3-ffaffluo romethvl>-2.DvridinvllaminoM-propanol 



cr ^N' 



H 



301 



H 
302 



[434] A solution of 2,6-dichloro-3-trifIuoromethyl pyridine (2 g, 9.26 mmol) and 3-amino- 
1-propanol in CH3CN (46 mL) was heated to reflux for 18 h. and then concentrated under 
reduced pressure. The reaction produced two regloisomers that were separated by silica 
gel flash chromatography (2:1 hexanes /EtOAc). Example 301 (1.45 g. 62 %). NMR 
(400 MHz. CD2CI2) 5 7.66 (d, 1H), 6.60 (d. 1H), 6.53 (b. 1H). 3.67 (t. 2H). 3.56 (q. 2H). 
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1.83 (t, 2H). Example 302: (0.66 g, 28 %). NMR (400 MHz, CD2CI2) 5 7.60 (d, 1H). 
6.43 (d. 1H), 3.64 (t. 2H), 3.44 (t, 2H), 1.82 (dt, 2H). 



Preparation of ethvl f(1S)-5-f3-ff6-chloro-5-ftrifluoromethvn-2-PYridinvnamino> 
propoxv>-2.3-dihvdro-1 W-inden-l -vnacetate 

^OaEt 



[436] To a solution of 3-{[6-chloro-5-(trifluoromethyl)-2-pyridinyl]amino}-1-propanol 
(Example 301) (2.0 g, 7.85 mmol) and ett)yt [(1S>-5-hydroxy-2,3-dihydro-1HHnden-1- 
yljacetate (Example 6, 0.87 g, 3.93 mmol) in THF (20 mL) were added triphenylphosphine 
(1.35 g, 5.11 mmol) and 1,r-(azodicarbonyi)-dipiperidine(1.30g. 5.11 mmol) under 
argon. The golden yellow mixture was stinned at rt for 18 h, and then concentrated under 
reduced pressure. The product (1.15 g, 64 %) was isolated after column chromatography 
(2:1 hexanes /EtOAc). NMR (400 MHz, CD3OD) 6 7.58 (d, 1H), 6.94 (d, 1H), 6.77 (d, 
1H). 6.61 (dd. 1H). 6.42 (d, 1H). 4.16 (q. 2H), 4.01 (t 2H). 3.55 (q, 2H), 3.55-3.420 (m. 
1H). 2.92-2.68 (m, 3H). 2.42-Z30 (m. 2H), 2.08 (qt. 2H). 1.78-1.68 (m, 1H), 1.27 (t. 3H). 

[437] Example 304 

Preparation of ethyl r(1S)-5-f3-ff6-(4-methoxYPhenvl)-5-ftrtfluoronnethvn-2- 
pvridinvnaminotoropoxv)-2.3-dihvdro-1/#Hnden-1-vnacetate 

/-COaEt 



[438] To a solution of ethyl [(1S>-5-(3-{[6-chloro-5-(trifluoromethyl>2-pyridinyl]amino} 
prDpoxy)-2,3-dihydro-1«-inden-1-yriacetate (Example 303, 0.06 g, 0.14 mmol) In a 
mixture of toluene (3.75 mL), 1 .4<lloxane (0.75 mL), and water (0.88 mL) were added 
Na2C03 (0.15 g, 1.38 mmol), 4-methoxyphenyl boronic acid (0.08 g, 0.55 mmol), and 
PdCl2(dppOCH2Cl2 (0.02 g, 0.03 mmol). The mixture was heated at 8OOC for 4 h, and 
then concentrated under reduced pressure. The product (0.1 1 g, 94%) was purified by 
silica gel flash chromatography (2:1 hexanes /EtOAc). ^H NMR (400 MHz, DMSO-de) 5 
7.66 (d, 1H), 7.39 (t 1H). 7.33 (d. 2H), 7.04 (d. 1H). 6.94 (dd, 2H). 6.74 (d, 1H), 6.65 (dd. 



[435] 



Example 303 




H 
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1H). 6.50 (d. 1H). 4.08 (q. 2H). 3.97 (t, 2H), 3.79 (s. 3H). 3.45-3.30 (m. 3H). 2.76-2.68 (m, 
3H). 2.35 (dd. 1H). 2.30-2.20 (m. 1H). 1.95 (qt, 2H). 1.70-1.58 (m, 1H). 1.19 (t, 3H). 

1439] Example 305 

Preparation of [fi.'g )-5-(3-fl6-f4-methoxvphenvn-5-ftrifluoromethvl)-2-Dvridinvl^ 
aminotoropoYY)-2.3-dihvdro-1//-inden-1-vnacetic acid 

-CO2H 

F3C 




[4401 To a solution of ethyl K1S>-5-(3-fl6-(4-methoxyphenyl)-5-(trifluoromethyl>-2- 
pyridinyl]amino}propoxy)-2.3-dihydro-1H-inden-1-yOacetate (Example 304, 0.05 g, 0.09 
mmol) in a mixture of THF (1 mL), methanol (1 mL), and water (0.5 mL) was added LiOH 
(0.02 g, 0.85 mmol). The mixture was stinted at rt for 18 h, and then concentrated under 
reduced pressure. The residue was taken up in water and acidified with 5% H3PO4. The 
aqueous solution was extracted with ethyl acetate. The combined organic phases dried 
(Na2S04), filtered, and concentrated under reduced pressure to give the product (0.038 g, 
88 %). NMR (400 MHz. CD2CI2) 5 7.65 (d, 1H). 7.35 (d. 2H). 7.05 (d, 1H), 6.92 (d. 
2H). 6.73 (s. 1H). 6.66 (dd, 1H), 6.49 (d, 1H). 4.02 (t 2H), 3.84 (s, 3H), 3.55 (t, 3H). 3.45 
(qt. 1H). 2.92-2.65 (m, 3H). 2.40-2.30 (m, 2H), 2.10-2.02 (m, 2H), 1.80-1.68 (m. IH); LC- 
MS: RT = 3.02 min. (M+H)* 531.1. 

[441] Example 306 

Preoaration of gtfivl rMa- S-fS-ffS^loro^triffluoromotlwI^^-iwridin^ 
ainlnokMrop oxvW2.3^»hvdro-1/Mnden.1^1acetatB 

DOzEt 

XT' 

H 

[442] To a solution of 3-{I6-chloro-3-(trifluoromethyl)-2-pyridinyl]amino}-1-propanol 
(Example 302) (0.63 g. 2.45 mmol) and ethyl [(1S)-5-hydroxy-2.3-dihydro-1Wnden-1- 
yljacetate (Example 6, 0.45 g. 2.05 mmol) in THF (6.80 mL) was added 
triphenylphosphine (0.70 g, 2.66 mmol) and 1.1'-(azodicarbonyl)-dipiperidine (0.68 g, 2.66 
mmol) under aigon. The golden yellow mixture was stirred at rt for 18 h, and then 
concentrated under reduced pressure. The product (0.58 g, 62%) was isolated after 
column chromatography (2:1 hexanes/EtOAc). ^H NMR (400 MHz. CD3OD) 5 7,65 (d, 
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1H). 7.02 (d. 1H). 6.76 (d. 1H). 6.69 (dd, 1H). 6.60 (d. 1H). 6.48 (b. 1H), 4.15 (q. 2H), 4.04 
(t, 2H). 3.65 (q. 2H). 3.46 (qt. 1H). 2.92-2.68 (m. 3H). 2.42-2.30 (m. 2H). 2.08 (qt. 2H). 
1 .78-1 .68 (m, 1H), 1 .27 (t, 3H). 

[443] Example 307 

Preparation of ethvl rf1S^-543-fr 6-f4Hii6thowphenvl>-3-(trifluoromethvlU2- 
Pvridinvnaminoteropo xvV-2.3-dihYdro-1/fjnden-1-vnacetate 




[444] To a solution of ethyl [(1S)-&<3-{[6-chloro-3-(trifluorDmethyl)-2-pyridinyl]amino} 
propoxy>-2,3-dihydro-1H-inderv1-yl]acetate (Example 306) (0.08 g, 0.18 mmol) in a 
mixture of toluene (3.75 mL), 1 .4-dioxane (0.75 mL). and water (0.88 mL) were added 
sodium cartxjnate (0.15 g, 1.38 mmol), 4-methoxyphenyl boronic acid (0.11 g, 0.70 
mmol). and PdCl2(dppO CH2Cl2 (0.03 g, 0.04 mmol). The mixture was stirred at 80°C for 
4 h, and then concentrated under reduced pressure. The product (0.065 g, 70%) was 
isolated after by silica gel flash chromatography (2:1 hexanes/EtOAc). NMR (400 
MHz, CD3OD) 5 NMR (400 MHz. CD2CI2) 5 8.03 (d. 2H). 7.68 (d, 1H), 7.05 (dd. 2H). 
6.97 (d, 2H). 6.77 (s, 1H). 6.71 (dd, 1H), 5.39 (b, 1H). 4.15 (q. 2H). 4.09 (t. 2H), 3.90-3.80 
(m, 5H), 3.51 (qt 1H). 2.95-2.78 (m, 2H). 2.71 (dd. 1H), 2.45-2.33 (m. 2H). 2.22-2.10 (m. 
2H). 1 .80-1 .70 (m. 1 H). 1 .28 (t. 3H). 

[445] Example 308 

Preparation of rf1SI-5-f 3-fl6-f4-methoxvphenv»-3-ftrifluoromethvn-2-Dvridinyi^ 
am}nok>ropoxvU2 .3-dihvdro-1/f-inden-1^aceticacid 




[446] To a solution of ethyl [(1S)-5-(3-{[6-(4-methoxyphenyl)-3-(trifluoromethyl)-2- 
pyridinyI]amino}propoxy)-2.3-dihydro-1f^nden-1-yl]acetate (Example 307) (0.05 g, 0.09 
mmol) in THF (1 mL), methanol (1 mL). and water (0.5 mL) was added LIOH (0.02 g, 0.85 
mmol). The mixture was stirred at rt for 18 h, and then concentrated under reduced 
pressure. The residue was taken up in water and acidified to pH ~5 using H3PO4 (5% 
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aqueous solution). The aqueous solution was then extracted with EtOAc. The combined 
oiganic phases were dried (NazSO*), filtered, and then concentrated under reduced 
pressure to give the product (0.034 g, 80 %). NMR (400 MHz. CD2CI2) 5 8.03 (d, 2H), 
7.68 (d. 1H), 7.07 (dd. 2H), 6.97 (d, 2H). 6.80 (s. 1H). 6.72 (dd. 1H). 5.37 (b, 1H). 4.11 (t, 
2H). 3.91-3.81 (m. 5H). 3.56-3.48 (m. 1H). 2.95-2.77 (m. 3H). 2.15-2.37 (m, 2H), 2.23- 
2.18 (m, 2H). 1.65-1.55 (m, 1H). 

[447] Example 309 

Preparation of 6-r(3-^rtert-butvKdimethvhsihynoxvteropvnaminol-2-chloro-S- 

fluoronicotinonitrile 



Me /-Bu 



Me 

[4481 To a solution of f-butyldimethylsilyl chloride (0.73 g, 4.79 mmol) in CH2CI2 (21 mL) 
was added 2-chloro-5-fluoro-6-[(3-hydroxypropyl)amino]nicotinonitrile [prepared as In 
Example 302] and starting from 2,6-dichloro-5-fluoronicotinonitrile] (1.0 g, 4.35 mmol). 
followed by EtsN (0.48 g. 4.79 mmol) and DMAP (0.01 g, 0.09 mmol). The resulting 
cloudy mixture was stinned at rt for 18 h, and then diluted with CH2CI2. The organic layer 
was washed with water, dried (MgS04), filtered, and then concentrated under reduced 
pressure. The product (1.47 g, 98%) was isolated after silica gel flash chromatography 
(2:1 hexanes/EtOAc) as a white solid. NMR (400 MHz, CD3OD) 5 7.46 (d. 1H), 3.67 (t, 
2H), 3.49 (t. 2H). 1 .77 (qt, 2H). 0.84 (s. 9H), 0.00 (s. 6H). 

[449] . Example 310 

Preparatio n off Mf3-fftert.biitvlfdimathvlteih»noxvlpropvlVf methvltemino1-2.chloro. 

S^uoronicoBnonitrile 



I Me 
Me 

[450] Sodium hydride (0.11 g. 4.65 mmol) was added to a solution of 6-[(3^ert- 
butyl(dimethyl>l4-silyl]oxy}propyl)amino]-2-chloro-5-f!uoronicotinonitrile (Example 309, 
0.80 g, 2.33 mmol) in DMF (23.26 mL). The mixture was stirred at rt for 30 min. and tiien 
Mel (0.58 mL, 9.30 mmol) added. The reaction mixture was stined at rt for 18 h. 
quenched with water, and the aqueous phase was extracted witti ether. The combined 
ether extracts were washed with water, brine, and then dried (MgS04), filtered, and 
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concentrated under reduced pressure. The product (0.88 g. 99 %) was isolated after 
silica gel flash chromatography (2:1 hexanes/EtOAc). NMR (400 MHz, CD3OD) 5 7.53 
(d. 1H). 3.70-3.60 (m, 4H). 3.17 (d, 3H), 1.84-1.76 (m. 2H). 0.84 (s, 9H). 0.00. (s, 6H). * 



Preparation of 2-chlor o-5>fluoro-6-rf34ivdroxvDropvnf methvnaminoTnicotinonitrile 



[452] A mixture of 6-[(3-{[terl-butyl(dimethyl)silylloxy}propylXmethyl)amino^2-chloro- 
fluoronicotinonitrile (Example 310, 0.73 g, 2.04 mmol) in ethanol/HCI/water (95:1:4) (50 
mL) was stirred at rt for 18 h, and then concentrated under reduced pressure. The 
residue was passed through a plug of silica gel with ethyl acetate as the eluent to give the 
product (0.5 g, 100 %) as a waxy yellow solid. NMR (400 MHz. CD3OD) 5 7.54 (d, 
1H), 3.65 (dt. 2H), 3.54 (t. 2H). 3.18 (d. 3H), 1.85-1.77 (m, 2H). 

[453] Example 312 

Preparation of ethvl ff1S)-5-f3-R6-chloro-5-cvano-3-fluoro-2- 
pvridinvl)fmet hvnaminolpropoxvt-2.3-dihvdro-1Wnden-1-vnacetate 

^COgEt 



[454] To a solution of 2-chloro-5-fluoro-6-[(3-ydroxypropyl)(methyl)amino]nicotinonrtiile 
(Example 311) (0.50 g, 2.05 mmol) and ethyl [(1S)-5-hydroxy-2.3^ihydrD-1HHnden-.1- 
yl]acetate (Example 6. 0.25 g, 1.14 mmol) in THF (9 mL) were added PPhs (0.54 g, 2.05 
mmol) and ADDP (0.52 g, 2.05 mmol) under argon. The golden yellow mixture was 
stinted at rt for 18 h, and ttien concentrated under reduced pressure. The product (0.41 g, 
81 %) was isolated after silica gel flash chromatography (2:1 hexanes/EtOAc). ^H NMR 
(400 MHz, CD2CI2) 5 7.29 (d. 1H), 7.04 (d. 1H). 6.73 (d, 1H), 6.66 (dd, 1H). 4.16 (q, 2H). 
3.99 (t, 2H). 3.82 (t. 2H), 3.51 (qt, 1H), 3.25 (d. 3H). 2.95-2.78 (m. 2H). 2.70 (dd, 1H). 
2.45-2.32 (m. 2H). 2.12 (qt, 2H). 1.82-1.72 (m, 1H), 1.29 (t. 3H). 



[451] 



Example 311 





Me 



■F 
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14551 



Example 313 



Preparation of ethvl ^(1 S)-5-f3-rr5-cvano-3-fluoro-6-f4-methoxvphenvl)-2- 
Pvridinvnfmethvltom inolDroDOxv>-2.3-dihvdro-1/f-inden-1-vl)acetate 

/—COzEt 



amino]prDpoxy}-2.3-dihydro-1H-inden-1-yl)acetate (Example 312, 0.10 g, 0.22 mmol) In a 
mfaclure of toluene (1 .5 mL), 1 .4-dioxane (0.5 mL), and water (0.6 mL) were added sodium 
carbonate (0.24 g. 2.24 mmol). 4-methoxyphenyl boronic acid (0.14 g. 0.90 mmol) and 
PdCl2(dppf) .CH2CI2 (0.04 g. 0.04 mmol). The mixture was heated at WC for 4 h, and 
then concentrated under reduced pressure. The product (0.10 g, 88%) was isolated after 
silica gel flash chromatography (2:1 hexanes/EtOAc). NMR (400 MHz, CDzClz) 5 7.87 
(d. 2H). 7.37 (d, 1H). 7.04 (d. 1H). 6.98 (d. 2H), 6.72 (d. 1H). 6.65 (dd. 1H). 4.16 (q. 2H). 
4.00 (t. 2H). 3.90-3.85 (m, 5H). 3.49 (qt. 1H). 3.30 (d. 3H), 2.94-2.76 (m. 2H), 2.70 (dd. 
1H), 2.45-2.32 (m. 2H). 2.16 (qt, 2H). 1.80-1.70 (m. 1H). 1.29 (t, 3H). 

[457] Example 314 

Preparation of tfia-S-f3-rr&K:vano-3-«uoro.6-f4-methoxvphcnvn-2- 
DVridinvnfmethvttemlnolpropox vM.3-dihvdro-1/f-inden-1.^tecetieacid 



[458] The title compound was prepared as described for Example 308 and starting with 
ethyl ((1 S)-5-{3-[[5-cyano-3-fluoro-6-(4-methoxyphenyl)-2-pyridinyl](methyl)amino] 
propoxy}-2.3-dihydro-1H-inden-1-yl)acetate (Example 313). NMR (400 MHz, CD^Cl^ 
8 7.88 (d, 2H). 7.37 (d. 1H), 7.08 (d. 1H). 6.99 (d. 2H). 6.73 (d. 1H). 6.66 (dd. 1H), 4.00 (t, 
2H). 3.92-3.85 (m. 5H). 3.53 (qt. 1H). 3.30 (d. 3H). 2.96-2.76 (m. 3H), 2.55-2.38 (m. 2H), 
216 (qt, 2H). 1.85-1.74 (m. 1H); LC-MS: RT = 3.61 min. (M+H)* 490.3. 




[456| To a solution of ethyl ((1 S)-5^3-I(6-chloro-5-cyano-3-fluorD-2-pyridinylXmethyl) 
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[459] 



Example 315 



Preparation of 2-chloro -6-(4-ethvlDhenv»-3-rtrifluoromethvnpvridin6 



H3C, 




[460] To a solution of 2,6-dichloro-3-trifluoromethyl pyridine (1 g. 4.54 mmol) in a mixture 
of toluene (1 1 mL), 1 .4-dioxane (5.88 mL), and water (5.88 mL) were added sodium 
cartwnate (0.96 g. 9.07 mmol), 4-ethylphenyl Ijoronlc add (0.61 g, 4.08 mmol). and 
PdCl2(dppf)CH2Cl2 (0.75 g, 0.92 mmol). The mixture was stined at 80°C for 4 h. and then 
concentrated under reduced pressure. The product (0.69 g. 53%) was isolated after silica 
gel flash chromatography (2:1 hexanes/EtOAc). NMR (400 I^Hz. CD3OD) 5 8.15 (d, 
1H), 8.01 (d. 2H). 7.95 (d, 1H). 7.33 (d. 2H). 2.71 (q. 2H), 1.27 (t. 3H). 

[461] Example 316 

Preparation of 3-ff6 -f4-ethvlphenvn-3-ftrifluoromethvn-2ovrid}nvnafnlnoV1- 



[462] To a solution of 2-diloro-6-(4-ethylphenyl)-3-(trifluorDmethyl)pyridine (Example 
315. 0.36 g, 1.25 mmol) and 3-amino-1-propanol (0.38 g. 5.00 mmol) in CH3CN (2 mL), 
TFA (0.5 mL) was added. The mixture was stirred at reflux for 18 h. and then 
concentrated under reduced pressure. The product (0.21 g. 52 %) was isolated after 
silica gel flash chromatography (2:1 hexanes/EtOAc). NI\^R (400 MHz, CD3OD) 5 7.95 
(d, 2H), 7.72 (d. 1H), 7.27 (d. 2H), 7.10 (d, 1H), 3.72 (t 2H), 3.66 (t. 2H). 2.69 (q. 2H). 
1.90 (q,2H), 1.27 (t,3H). 

[463] Example 317 

Preparation of ethvl rf1S^- 5-f3-ff6.^4^thvlphenvn-3-ftrifluoromethvl>-2-pvridinvn 



propanol 




aminok>ro poxv)-2.3-dihvdro-1 H-inden-l -vllacetate 
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[464] To a solution of 3-{[6K4-ethy|phenyl)-3-(trifluoromethyl)-2-pyridinyaamino}-1- 
propanol (Example 316) (0.34 g, 1.05 mmol) and ethyl [(1S)-54iydroxy-2.3-dihydro-1/y- 
inden-1-yOacelate (Example 6. 0.18 g. 0.84 mmol) in THF (8.50 mL) was added PPha 
(0.29 g, 1.09 mmol) and ADDP (0.28 g. 1.09 mmol) under argon. The golden yellow 
mixture was stined at rt for 18 h, and then concentrated under reduced pressure. The 
product (0.33 g, 74 %) was isolated after silica gel flash chromatography (2:1 
hexanes/EtOAc). NMR (400 MHz. CD2CI2) 5 7.99 (d. 2H). 7.72 (d, 1H). 7.25 (d, 2H). 
7.12 (d. 1H). 7.01 (d, 1H), 6.76 (d. 1H), 6.68 (dd. 1H). 4.16 (q. 2H), 4.08 (t. 2H), 3.82 (t, 
2H). 3.45 (qt, 1H). 2.90-2.68 (m. 5H). 2.42-2.28 (m. 2H). 2.16 (qt. 2H). 1.78-1.68 (m, 1H), 
1.30-1.24 (m,6H). 

[465] Example 318 

Preparation of ff1S>-5-< 3-ff6-f4-ethvlphenvn-3-(trifluoromethvl)-2-Pvridinvnamino\ 



[46q To a solution of ethyl [(1S)-5^3-{I6-(4-ethylphenyl)-3-(trifluoromethyl>-2-pyridinyi] 
amlno}propoxy)-2,3-dihydro-1HHnden-1-yllacetate (Example 317, 0.07 g, 0.09 mmol) in 
THF (2 mL), methanol (1 mL). and water (1 mL) was added LiOH (0.03 g. 1.37 mmol). 
The mixture was stinBd at rt for 18 h, and then concentrated under reduced pressure. 
The residue was taken up in water and acidified to pH ~5 using H3PO4 (a 5% aqueous 
solution). The aqueous solution was then extracted with EtOAc. The combined organic 
phases were dried (Na2S04), filtered, and concentrated under reduced pressure to give 
the product (0.048 g. 71 %). ^H NMR (400 MHz, CD2CI2) 8 7.99 (d. 2H). 7.71 (d. 1H). 
7.29 (d. 2H). 7.09 (dd. 2H). 6.81 (d. 1H). 6.73 (dd. 1H). 5.41 (b. 1H). 4.11 (t, 2H). 3.84 (q. 
2H). 3.53 (qt 1H), 2.9&-2.70 (m. 5H), 2.52-2.38 (m, 2H). 2.20 (qt. 2H). 1.82-1.75 (m. 1H). 
1 .29 (m, 3H); LC-MSr RT = 4.10 min, (M+H)* 499.3. 




propoxvV2.3-dihvdro-1 H-lnden-1 -vnacetic acid 

CO2H 



152 



wo 2004/058174 



PCTAJS2003/040842 



[467] 



Example 319 



Preparation of ethvl fnS^ -5^3-fr6-/4-ethvlphenvn-3-ftiifluoromethvn-2-Pvridinvn 
f methv»ami no1propoxvV.2.3-dihvdro-1 W-inden-1 -vDacetate 

/-COzEt 



[468] Sodium hydride (0.02 g, 0.86 mmol) was added to a solution of ethyl [(lS)-5-(3-{[6- 
(4-ethylphenyl)-3-(trifluoromethyl)-2-pyridinyl]amino}propoxyV2.3Hlihydro-1WHnden-1- 
yl]acetate (Example 318) (0.21 g, 0.39 mmol) in DMF (2 mL). After stirring at rt for 
30 min, Mel (0.05 mL^ 6.32 mmol) was added. The mixture was stin-ed at rt for 18 h, 
quenched with water (5 mL). and extracted with ether (3x). The combined ether extracts 
were washed with water and twine, dried (MgS04), filtered, and concentrated under 
reduced pressure. The product (0.017 g. 8%) was isolated after silica gel flash 
chromatography (2:1 hexanes/EtOAc). NMR (400 MHz, CD2CI2) 5 7.99 (d, 2H), 7.85 
(d. 1H). 7.35-7.25 (m. 3H), 7.01 (d, 1H). 6.72 (d, 1H). 6.65 (dd. 1H). 4.15 (q. 2H), 4.00 (t 
2H). 3.73 (t. 2H). 3.47 (qt. 1H). 3.08 (s. 3H). 2.90-2.68 (m. 5H). 2.42-2.30 (m, 2H), 2.15 
(qt. 2H). 1.78-1.68 (m. 1H). 1.32-1.26 (m. 6H). 

[4691 Example 320 

Preparation of ethvl f/1 S)-5-f3-rr6-f4-ethvlPhenvn^-ftrifluoromethvft-2-pvridlnvn 



[470] Following the procedure described In Example 308 and starting with ethyl ((1S)-5- 

{3-tt6-(4-ethylphenyl)-3-(trifluoromethyl)-2-pyridlnyl](methyl)amlno]propo)v}-2,3-dihydro- 
1H-inden-1-yl)acetate (Example 319, 10 mg, 0.018 mmol), UOH (0.1 mg, 0.004 mmol) in 
THF (1 mL), MeOH (1 mL), and water (0.5 mL), the title compound was obtained (0.0024 
g. 51%). NMR (400 MHz. CD2CI2) 5 7.98 (d, 2H), 7.85 (d, 1H), 7.35-7.25 (m. 3H), 7.01 
(d, 1H), 6.72 (d, 1H), 6.65 (dd, 1H), 4.02 (t, 2H), 3.83 (t, 2H). 3.47 (qt, 1H), 3.08 (s. 3H). 
2.90-2.68 (m, 5H). 2.42-2.30 (m, 2H), Z15 (qt. 2H). 1.7&-1.68 (m. 1H). 1.33 (m. 3H); LC- 
MS: RT = 4.50 min. (M+H)* 513.Z 



H3C. 




fmethv»a minolpropoxvV-2.3-dihvdro-1f/-inden-1-vl)aceticacid 

^OzH 
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[471] By using the methods described above for Examples 315-320 and by substituting 
the appropriate starting materials, the compounds of Formula (Iww) appearing in Table 13 
below were simllariy prepared. 

[472] Table 13a 

Preparative Examples of Compounds of Formula lln) 



(Iww) 



Ex. 
No. 






R" 








11 


LC-MS 

DTP 

KT 

(min) 


LC-MS 
[M+H]* 


321 


CF3 


H 


H 


CH3O 


F 


H 


3 


3.80 


519.3 


322 


CF3 


H 


H 


CH3O 


CH3O 


H 


3 


3.61 


531.3 


323 


CF3 


H 


H 


-OC 


H2O- 


H 


3 


3.76 


515.3 


324 


CF3 


H 


H 


F 


H 


H 


3 


4.02 


489.1 


325 


CF3 


H 


H 


CH3 


H 


H 


3 


4.69 


485.3 


326 


CF3 


H 


H 


H 


H 


H 


3 


4.00 


471.1 


327 


CF3 


H 


H 


Et 


H 


H 


2 


4.04 


485.3 


328 


CF3 


H 


H 


Et 


H 


CH3 


3 


4.50 


513.2 


329 


CF3 


H 


H 


Et 


H 


CH3 


2 


4.44 


499.1 


330 


H 


H 


CF3 


CH3O 


F 


H 


3 


3.38 


519.1 


331 


H 


H 


CF3 


CH3O 


CH3O 


H 


3 


3.02 


531.1 


332 


H 


H 


CF3 


-OC 


rlzO- 


H 


3 


3.23 


515.1 


333 


H 


H 


CF3 


F 


H 


H 


3 


3.46 


489.1 


334 


H 


H 


CF3 


CH3 


H 


H 


3 


3.37 


485.2 


335 


H 


H 


CF3 


H 


H 


H 


3 


3.31 


471.2 
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Ex. 
No. 


fx 


fx 


d3-3 
r\ 


d3^1 


p3-« 


r\ 


II 


LC-MS 

RT 
(min) 


LC>MS 
[M+Hl* 


336 


F 


H 


CN 


Et 


H 


CH3 


3 


3.86 


488.3 


337 


H 




CN 


Et 


H 


CH3 


3 


3.78 


484.4 


338 


H 


CHs 


CN 


CH3O 


H 


CH3 


3 


3.54 


486.4 



r4731 


Table 13b 

1 Clinic Iww 

lUPAC Names for Compounds in Table 13a 


Ex. No. 


lUPAC Name 


321 


2^(1S>-5-(3-{[6-<3-fluoro-4-methoxyphenyl)-3-(trifluoromethyl^ 
amino}propoxy)indanyl]acetjc acid 


322 


2H[(1SV5K3-{[6-(3,4^lmethoxyphenyl)-3Ktrffluorometh^ 
propoxy)indanyl]acetic acid 


323 


2-[(1 S)"5H3-{I6-(2H-benzo[3,4-dl1 ,3<lioxolan-5-yl)-3-(trifluoromethylX2- 
pyridyl)lamino}propoxy)indanyqacetic acid 


324 


2-[(1S)-5-(34[6-(4-fluorophenyl)-3-(trifluoromethylX2-pyridyl)l^ 
indanyl]acetic acid 


325 


2-[(1S)-5-<34[6-(4-methylphenyl)-3HtrifluoromethylX 
indanyl]acetic add 


326 


2-I(1SV5-(3-{[6-phenyl-3-(trifluoromethylX2-pyridyl)]amino}pro 
acetic acid 


327 


2^(1SV5-(2-fl6-(4-ethylphenylV3-(traiuoromethylX2-pyridylM^ 
indanyqacetic acid 


328 


2-[(1SV5K3-{[6-(4-ethylphenyl)-3-(trifluoromethyi)(2-pyridyl)]me^^^ 
propoxy)indanyl]acetic acid 


329 


2-[(1S)-5K2-{[6^4-ethylphenyl)-3-(trifluoromethylX2-pyri 
ethoxy)indanyl]acetic add 


330 


2-[(1S>5K3-{I6-{3-fluorc>^memoxyphenyl)-5^trifluoro^ 
amino}propoxy)indanyqaoetic add 
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331 


2-[(1S)-5-(3-{[6-(3.4Klimethoxyphenyl>5-(trffluoromethyO 
propoxy)indanyQacetic acid 


332 


2-[(1S)-5^3H[6-(2H-benzo[3.4Kl]1.3-dioxolan-5-yl>-5-(trifluoro^ 
pyridyl)]amino}propoxy)indanyl]acetic add 


333 


2-[(1S)-5-(34[6-(4-fluorophenyl)-5-(trifluoromethylX2-pyridyO 
indanyl]acetic acid 


334 


2-[(1S>-5-(3-{[6-(4HTiethylphenyl)-5-(trifluoromethyl)(2^ 
indanyQacetic acid 


335 


2-[(1S)-5-(34[6-phenyl-5-(trifluoromethyiX2-pyridyi)]amino}pro 
acetic add 


336 


2-[(1S)-5-(34I5-cyano-6-{4-ethylplTenyl)-3-fluoro(2-pyridyl)]methylamino} 
propoxy)indanyl]acefic acid 


337 


2-[( 1 S)-5-(3-{[5-cyano-6-{4-ethylphenylH-metliyl(2-pyridyl)lmethylam 
propoxy)lndanyl]acetic acid 


338 


2-[(1S)-5-(3-{[5-cyano^4HTiethoxyphenyl)^methyl(2-pyridy^ 
amino}propoxy)indanyqacetic add 



[474] Example 339 

Preparation of 34(2"Chloro-^methvl-4-ovrimidinvnaminol-lH)ropanol 




[475] To a solution of 2,4-dichloro-5-methylpyrimidine {8.00 g, 49,1 mmo!) and 3-amino- 
1-propanol (4.50 mL, 58.9 mmo!) in etiianol (200 mL) was added sodium carbonate (26.0 
g, 245 mmol). The solution was vigorously stined at rt for 24 h. The mixture was filtered 
over Celite® and the filtrate concentrated under reduced pressure. The resulting solid 
was triturated with Et20 to give the product as a white solid (9.80 g, 99 %). NMR (400 
MHz. CDCI3) 6 1.86 (qt, 2H), 2.00 (s. 3H), 3.55 (t. 2H), 3.64 (t, 2H), 4.92 (broad, 2H), 
7.68 (s, 1H). 
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14761 



Example 340 



Preparation of Ay-f34rtert4)ut Ylfdimethvnsitvnoxvtpropvn>2K:hloro-^-methvi^ 

pyrimidinamine 



[477] To a solution of 3-[(2-<)hloro-5-methyl-4-pyrimidinyl)amino]-1-propanol (Example 
339. 5.00 g, 24.8 mmol) in CH2CI2 (90 mL) was added EtsN (3.80 mL. 27.3 mmol). 
followed by fert-butylsilylchloride (4.11 g, 27.3 mmol) and DMAP (60.0 mg. 0.50 mmol). 
The solution was stined for 18 h at rt, and then diluted with brine. The aqueous phase 
was extracted with CH2CI2. The cx)mbined organic layers were dried (Na2S04), filtered, 
and then concenti^ted under reduced pressure to yield the product (6.85 g, 87 %) as a 
colorless oil that solidified upon standing. NMR (400 MHz, CDCI3) 5 0.00 (s. 6H). 0.81 



(s, 9H). 1.75 (qt, 2H). 1.85 (s, 3H). 3.52 (q, 2H). 3.72 (t. 2H), 5.74 (broad. IH), 7.64 (s. 



Preparation of 34f2-chlor o->5Hnethvl-4H>vrimidinvlUmethvlte^ 



[479] To a solution of AA-(3-{[tert4Dutyl(dimethyl)silyOoxy}propyl)-2-chloro-5-methyl"4- 
pyrimidinamine (Example 340, 5.00 g, 15.8 mmol) in DMF (60 mL) was added 
portionwise NaH (0.95 g, 60% dispersion in mineral oil. 23.7 mmol) [H2 evolution]. The 
heterogeneous mixture was stirred for 30 min. then iodomethane (1 .97 mL. 31 .7 mmol) 
was added. After 3 h of stirring at rt. the excess NaH was quenched by the slow addition 
of a saturated solution of NH4CI [H2 evolution]. The product was extinacted witfi Et20. 
The combined oi^anic layers were then dried (Na2S04), filtered, and concenbated under 
reduced pressure. The residue was purified using a pad of silica gel (3:1 hexanes/ 
EtOAc) and the desired fractions were concentrated under reduced pressure. The 
resulting silyl derivative was dissolved in a mixture of ethanol (46 mL) and HCI (4.2 mL of 
a 2 N aqueous solution), and stirred at rl until ttie reaction was complete (6-10 h). The 
reaction mixture was ttien concertrated under reduced pressure, diluted with EtOAc, and 
washed with a saturated solution of NaHCOa and brine. The organic layer was dried 




1H). 



[4781 



Example 341 




Me 
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(MgS04). fiKered, and concentrated under reduced pressure. The residue was purified by 
silica gel chromatography (3:1 hexanes/EtOAc) to ^Id the title compound (1.22 g. 62%). 

NMR (400 MHz. CDCI3) 5 1.83 (qt. 2H). 2.32 (s. 3H), 3.19 (s. 3H). 3.56 (t. 2H). 3.69 (t. 
2H).7.70(s. 1H). 

[480] Example 342 

Preparation of ethvl ff1S>-5-f3-f(2-chloro-S-methvl-4- 
DvrimldinvnfmethvnaminolDropoxvV-2.3-dihvdro-1H-inden-1-vltecetate 

DO2H 




[481] To a solution of 3-[(2-chloro-5-methyl-4-pyrimidinylXmethyl)aminol-1-propanol 
(Example 341, 785 mg. 3.64 mmol) and ethyl [(1S)-5-hydro^-2.3-dihydro-1W-inden-1- 
yljacetate (Example 6, 401 mg, 1.82 mmol) in THF (17 mL) were added PPhg (954 mg, 
3.64 mmol) and ADDP (918 mg, 3.64 mmol). The reaction mixture was vigorously stirred 
at rt for 24 h after which additional PPha (954 mg, 3.64 mmol) and ADDP (918 mg, 3.64 
mmol) were added. After an additional 24 h, the reaction mixture was concentrated under 
reduced pressure and the residue was purified by silica gel chromatography (3:1 
hexanes/EtOAc) to give the product (586 mg, 77%) as a coloriess oil. NMR (400 MHz, 
CDCI3) 5 1.26 (t, 3H), 1.71-1.76 (m. 1H), 2.06-2.11 (m, 2H), 2.26 (s, 3H), 2.34- 2.42 (m, 
2H). 2.67-2.88 (m. 3H), 3.15 (s. 3H), 3.49-3.50 (m. 1H). 3.70 (t 2H), 3.94 (t, 2H). 4.13 (q. 
2H). 6.64 (d, 1H), 6.70 (s. 1H), 7.02 (d, 1H), 7.75 (s, 1H). 

[482] Example 343 

Preparation of ethvl tf1S>-5-f3-n2-f4-ethvlphenvn-5-methvi-4- 
pvrimidinvnfmethvnamlnolpropoxv>-2.3-clihvdro-1fMnden"1-vnacgtate 

JOsEt 

^^^Me 





Mev^J^^ Me 

[483] To a mixture of toluene^(12 mL)and 1,4-dioxane (2.5 mL) were added ethyl ((1S)- 
5-{3-[(2-chloro-5-methyl-4-pyrimidinyl)(methyl)amino]propoxy}-2,3-dihydro-1«-inden-1- 
yl)acetate (Example 342. 205 mg. 0.49 mmol), 4-ett)ylphenyl boronic add (294 mg, 1.96 
mmol), and PdCl2(dppf).CH2Cl2 (35.9 mg, 0.05 mmol). A flow of argon was passed 
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through the reaction mixture lor 30 min, then NaaCOg (2.45 mL. 4.91 mmol, 2 M aqueous 
solution) was added, and the reaction was stimed at 75°C for 18 h. After cooling to rt, the 
reaction mixture was diluted with EtOAc, and washed with a saturated aqueous solution 
of NaHCOa. The organic layer was then dried (NazSO*), filtered, and then concentrated 
under reduced pressure. The residue was purified by silica gel flash chromatography (4:1 
hexanes/EtOAc) to provide the product (140 mg, 59%) as a coloriess oil. NMR (400 
MHz. CDCI3) 5 1.26-1.32 (m. 6H). 1.73-1.80 (m. 1H). Z16-2.19 (m. 2H). 2.33 (s, 3H). 
2.35- 2.42 (m. 2H). 2.67-2.88 (m. 5H), 3.22 (s, 3H), 3.51-3.55 (m. 1H). 3.79 (t. 2H). 4.00 
(t. 2H). 4.19 (q. 2H). 6.69 (d. 1H), 6.75 (s, 1H), 7.04 (d. 1H). 7.26 (d. 2H). 8.08 (s. 1H), 
8.30 (d. 2H). 

[484] Example 344 

Preparati on of rf1S^-5-l3-rr2-f4-ethvlDhenvl>-5-methvl-4- 
PvrimidinvnrmethvnaminoTDr opoxvV-2.3-dihvdro-1H-inden-1-vi>acetic acid 




CO2H 



[485] To a solution of ethyl ((1S)-5-{3-[I2-(4-ethylphenyl)-5-methyM-pyrimidlnya(methyl) 
amino]propoxy}-2.3-dihydro-1HHnden-1-yl)acetate (Example 343,140 mg. 0.290 mmol) in 
a mixture of THF (5 mL). water (5 mL). and EtOH (Z5 mL) was added LiOH (27.5 mg. 
1.15 mmol). After vigorously stining for 24 h, the reaction mixture was acidified to pH ~5 
using HCI (1 N aqueous solution) and extracted with.CHzCla. The combined organic 
layers were dried (Na2S04), filtered, and then concentrated under reduced pressure to 
give the product (118 mg, 89%) as a white foam. NMR (400 MHz. acetone-di,) 5 1.26 
(t. 3H), 1.70-1.76 (m, IN). 2.18-2.21 (m. 2H). 2.37 (s. 3H). 2.33-2.42 (m, 2H), 2.67-2.85 
(m. 5H), 3.28 (s, 3H). 3.44-3.45 (m. 1H). 3.86 (t. 2H), 4.07 (t 2H), 6.71 (d, 1H). 6.78 (s. 
IN). 7.12 (d. 1H), 7.27 (d. 2H). 8.08 (s. 1H). 8.35 (d. 2H); LC-MS: RT = 2.53 min. (M+H)* 
460.4. 
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[486] Example 345 

Preparation of ethyl fMS)-5-(3-fr2W3-methoxvphenoxv)-5-fnethvl-4- 
Pvrimidinv nfinethvnaminolpropoxv>-2.3-dihvdro-1H-inden-1-vltecetate 

'COjEt 





Me 

[AST] To a suspension of K2CO3 (132 mg, 0.96 mmol) in DIVIF (5 mL) was added 3- 
melhoxyphenol (36 mg, 0.290 mmol), followed by the porfa'onwise addition of ethyl ((1S)- 
5-{3-[(2-<;hloro-5-methyl-4-pyrimidinyl)(methyl)amino]propoxy}-2,3-dihydro-1H-inden-1- 
yl)acetate prepared in Example 342. The reaction mixture was stinred at SO'C for 48 h, 
and then concentrated under reduced pressure. The residue was purified by silica gel 
flash chromatography to yield the title compound (56.5 mg, 47 %) as a yellow oil. 
NMR (400 MHz. CDCI3) 5 1.29 (t, 3H), 1.71-1.83 (m. 1H). 2.02 (m. 2H). 2.28 (s, 3H). 
2.35-2.47 (m, 2H), 2.75 (dd, 1H), 2.79-2.96 (m. 2H), 3.15 (s. 3H). 3.49-3.57 (m. 1H). 3.56- 
3.61 (m. 2H). 3.78 (s. 3H). 3.81 (t. 2H). 4.19 (q. 2H). 6.64 (dd, 1H), 6.69-6.78 (m. 3H). 
7.05 (d. 1H), 7.21-7.27 (m. 2H), 7.80 (s, 1H); LC-MS: RT = 2.85 min. (M+H)+ 506.3. 
[488] Example 346 

f(ia-543-ri2-/3^netho xvphenoxv^-SHTiethvl.4-vrimidImmfmetlwnamlnolpron 
2.3-dIhvdro-1W.lnden-1.vl>acetic acid 



XK 



MeO''^*'''^'^N'^N'''^'^"-''^ 
Me 




[489] To a solution of ethyl ((1S)-5-{3-0:2-(3-methoxyphenoxy)-5-methyl-4-pyrimldinyll 
(methyl)amino]propoxy}-2,3-dihydro-1HHnden-1-yl)ac5etate (Example,345. 29 mg, 0.057 
mmol) in a mixture of THF (2 mL), water (2 mL), and elhanol (2 mL) was added UOH (5.7 
mg, 0.23 mmol), and the mixture was agitated in an orbital shaker for 16 h. The reaction 
mixture was washed with EW, then acidified to pH 5 using HCI (1 N aqueous solution). 
The aqueous phases was extracted with EtOAc, and the combined organic phases were 
dried (Na2S04), filtered, and concentrated under reduced pressure. The residue was 
purified by silica gel flash chromatography (1:1 hexanes/EtOAc) to provide the title 
compound (20.5 mg. 74 %) as a white solid). 1H NMR (400 MHz. CDCI3) 5 1.75-1.86 (m, 
1H). 1.93-Z01 (m, 2H). 2.29 (s, 3H). 2.3a-Z62 (m. 2H). 2.79 (dd. 1H), 2.81-2.98 (m. 2H), 
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3.15 (s. 3H), 3.50-3.60 (m. 3H), 3.77 (s. 3H). 3.78 (q. 2H). 6.62 (dd. 1H). 6.67-6.76 (m, 
4H). 7.09 (d. 1H), 7.21-7.28 (m. 2H), 7.82 (s, 1H); LC-MS: RT = 2.39 min, (M+H)* 478.5. 

[490] By using the methods described above for Examples 339-346 and by substituting 
the appropriate starting materials, compounds of Formula (Ixx) and (lyy), listed in Table 
14a and Table 15a below, were similariy prepared. 



[491] 



Table 14a 




(Ixx) 



Ex. 
No. 






R^^ 




R^ 


R*« 


LCMS 
(M+H) 


RT 
(min) 


347 


H 


H 


H 


H 


H 


Me 


432.2 


2.41 


348 


H 


H 


H 


H 


H 


Et 


446.4 


2.27 


349 


H 


H 


H 


H 


H 


F 


436.3 


2.27 


350 


H 


H 


H 


H 


-O-C 


HrO- 


462.3 


2.25 


351 


H 


H 


H 


H 


H 


EtO 


462.3 


2.50 


352 


H 


H 


H 


H 


H 


MeO 


448.4 


2.30 


353 


H 


H 


H 


H 


MeO 


MeO 


478.4 


2.20 


354 


H 


H 


H 


H 


H 


Ac 


460.3 


2.31 


355 


H 


Me 


H 


H 


H 


F 


450.2 


2.44 


356 


H 


Me 


H 


H 


-O-C 


HzO- 


476.3 


Z43 


357 


H 


Me 


H 


H 


H 


MeO 


462.3 


2.44 


358 


H 


Me 


H 


H 


H 


Me 


446.4 


2.38 


359 


H 


Me 


H 


H 


H 


^Bu 


488.5 


2.64 


360 


H 


Me 


H 


H 


F 


Me - 


464.4 


2.43 


361 


H 


Me 


H 


H 


EtO 


H 


476.4 


2.41 
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Ex. 
No. 


R2 












LCMS 
(M+H) 


Ixi 

(min) 


362 


H 


Me 


H 


H 


MeO 


MeO 


492.4 


2.27 


363 


H 


Me 


H 


H 


Me 


Me 


460.3 


2.46 


364 


H 


Me 


H 


H 


H 


i-Pr 


474.5 


2.56 


365 


H 


Me 


H 


H 


H 


EtO 


476.4 


2.43 


366 


H 


Me 


H 


H 


H 


Ac 


474.3 


2.25 


367 


H 


Me 


H 


H 


H 


H 


432.4 


2.27 


368 


H 


Me 


H 


H 


Me 


H 


446.3 


2.38 


369 


H 


Me 


H 


H 


CI 


H 


466.4 


3.18 


370 


H 


Me 


H 


H 


H 


CI 


466.3 


2.43 


371 


Me 


Me 


H 


H 


H 


Et 


474.5 


2.59 


372 


Me 


Me 


H 


H 


H 


MeO 


476.5 


2.44 


373 


Me 


Me 


H 


H 


H 


CI 


480.4 


2.55 


374 


Me 


Me 


H 


H 


-O-C 


H2-O- 


490.5 


2.40 


375 


H 


F 


H 


H 


H 


MeO 


466.4 


2.57 


376 


H 


F 


H 


H 


H 


CF3 


504.4 


3.58 


377 


H 


F 


H 


H 


H 


hPr 


478.4 


3.01 


378 


H 


F 


H 


H 


H 


Ac 


478.4 


3.00 


379 


H 


F 


H 


H 


H 


CI 


470.3 


3.28 


380 


H 


F 


H 


H 


H 


H 


436.2 


2.88 


381 


H 


F 


H 


H 


H 


CF3O 


520.2 


3.64 


382 


H 


F 


H 


H 


H 


EtO 


480.3 


2,83 


383 


H 


F 


H 


H 


H 


Me 


450.2 


2.93 


384 


H 


F 


H 


H 


H 


F 


454.2 


3.20 


385 


H 


F 


H 


H 


H 


Et 


464.3 


3.06 


386 


H 


F 


H 


H 




H2-O- 


480.4 


2.66 
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Ex. 
No. 


R2 




R3-2 








LCMS 
(M+H) 


DT 

(min) 


387 


H 


Et 


H 


H 


H 


F 


464.3 


2.49 


388 


H 


Et 


H 


H 


H 


Et 


474.5 


2.61 


389 


H 


Et 


H 


H 


-O-C 


H2-O- 


490.4 


2.43 


390 


H 


H 


Me 


H 


H 


Et 


460.3 


2.56 


391 


H 


H 


Me 


H 


H 


hPr 


474.3 


2.62 


392 


H 


H 


Me 


H 


H 


EtO 


476.3 


2.53 


393 


H 


H 


Me 


H 


H 


Cyclohexyl 


514.4 


2.97 


394 


H 


H 


Me 


H 


H 


n-butyl 


488.6 


2.69 


395 


H 


H 


Me 


H 


H 


Me 


448.3 


2.46 


396 


H 


H 


Me 


H 


H 


^Bu 


448.3 


2.30 


397 


H 


H 


Me 


H 


H 


Ac 


474.3 


2.30 


398 


H 


H 


Me 


H " 


-O-C 


H2-O- 


476.3 


2.36 


399 


H 


H 


Me 


H 


H 


F 


450.4 


2.29 


400 


H 


H 


Me 


F 


H 


H 


450.4 


2.22 



[492] 


Table 14b 

lUPAC Names for Comoounds in Table 14a 


Ex. No. 


lUPAC Name 


347 


2-[( 1 S)-5-(3-{[2-(4-methylphenyl)pyi1midin-4-yl]methylamino}propoxy) 
indanyl]acetic acid 


348 


2-[(1S)-5-(3-([2-(4-ethyiphenyl)pyrimidin-4-yqmethylamino}propoxy) 
indanyQacetic acid 


349 


24(1S)-5-(3-{[2-(4-fluorophenyl)pyrimidin-4-yqrnethylamino}propoxy) 
indanyQacetic add 


350 


2-((1 S)-5-[3-I(2-(2H-benzo[3,4-d]1 ,3-dioxolan-5-yl)pyrimldin-4-yl)methyl 
amino]propoxy}indanyl)acetic add 
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351 


2-[( 1 S)»5-(3-{[2-(4-ethoxyphenyl)pyrirTiidin*4-yl]methylamino}propo)^^ 
indanyqacetic acid 


352 


1 SV5-(3-ff2'^4-rnethoxvDhenvnDvriiTiidin-^\rflmethvlamino^DroD^ 
indanyljacetic acid 


353 


2*rf 1 SV5-/3--(T2-/3 4--dim6thnwDhpnvl)Dvrimidin-4*vnmpthvlaminnlDroE^ 
indanyQacetiG add 


354 


indanyl]acetic acid 


355 

www 


^T,\ ' *'\*'|J,^ iLiwi Id \ icu 1 j'f'y H 1 iiuii i"*T~yiji i icu lyiai i iii lu/pi wpvjAy ^ 

indanyQacetic add 




^V*v-/'^^9-/9H-hfin'7nr^ 4-rni '^-H^ovrll2an.<^.\W\.(^-mofh\/ln\/rimiH^n-A.\/l^ 

ii-y^ 1 o/-i>-\o-j^^^'^^n~ueii^uio,*r-uj 1 ,o^iuAOiari-*^yi/-o-fTieinyipyiiiiiiuin^fr-yiy 
methylamino]propoxy}indanyl)acetic add 


357 

wwf 


propoxy)indanyllacetic add 


358 

wwV 


^ L\ ' 1 icu iyi|«^i iicu lyr^r^r^ i icu iyi|ji lyi ^pyi iiniuii i^'r'yijairiii luj 

propoxy)indanyl]acetic add 


359 

www 


9— f/i .^V.'vJ'^.y/9-r^-/tMrl'J^i lt\#l^^h&nl#^-'v.mo14l\#ln\/rim^Hin.^\/l\mai'K%/larrlirlr^^ 

1 o^5/^o^|_^~pf-^ieri'njuiyi^pnenyij"0~i^ 

propoxy]indanyl}acetic add 


360 


1 o^\-r^o~^^'^o~iiuwi v""*t"iiiCrU lyipi icfi iyi/"i^iiit3U lyipyi III IIUII i^Y^yijiMCuiyiciii 111 iVii/ 

propoxy)indanyl]acetic add 


361 


2-rf 1 SV5-/3-4T2-/3-pthoxvnhenvlV»5-iTiethvlovriiTiidin-4^vrim 

^ ty • *j f^^^\yf v#u iwvv.y Id ly 1^*1^1 1 iwu " ' 'imii i^?^yijiiiwij lyiai iiii iwj 

propoxy)indanyl]acetic add 


362 


2-rf 1 3-<fr2-f3 4-4JimethowDhpnvlV5-meth\dDvrirnidiri-4-vnmethvtam 

^ ^\ ■ ^/^v^^w^|fc^wi'T ivAyi/i lyi y^w^ 1 idJ lyi^y 1 II i iiuii try iji i iwu lyicii iiti iwf 

propoxy)indanyl]acetic add . 


363 


2Ai 1 SV5^3-ff2'-f3 4-dlm6thvlDhenvlV5HrnethvlDvriiT)idln-^vnnriethvtamin 
propoxy)indanyl]acetic add 


364 


2-{(1S)-5-[3-(methyl{5-methyl-244-(methylethyl)phenyl]pyrimidin-^ 
propoxy]indanyl}acetlc add 


365 


2-[(1S)-5-(34[2-<4-ethoxyphenyl)-5-methylpyrimidii>4-^ 
propoxy)indanyl]acetic add 
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366 


2-{(1SV5-(3-fl2-(4-acetvlDhenvlV5-methvlDvrimtdii>4-vt1m 
propoxy)indanyl]acetic acid 


367 


2-(( 1 SV5-43-riTiethvlf5-methvl-2-Dhen vlDvrimidii>-4-vhflminn^ 
acetic acid 


368 


2-rM 3--lmetlivir5~methvU2--/3-meth\/lnhpnvl^nvrimiHin-d*\#naminn^ 

pinopoxy)indanyqacetlc acid 


369 


2r\l 1 SV5-^3-fl'2<-/3-chloroDhenvlVS--mpthvln\mmiHin-A-\#l1motti\/1am 

propoxy)indanyQacetic acid 


370 


^ L\ ■*^/^*^*J^^^H^^iiuiupiit;iiyi^3-f iicuiyipyniii 

propoxy)indanyqacetic acid 


371 


\^^r^ W 1 o/-ir^o-^^-\*t-^u iyipnenyi/-3"iTieinyipynm 
propoxy)indanyl]propanoic acid 


372 


\^*^/ ^ U « o/-o-^o-^^-^H^meinoxypnenyi/'0-TTieinyipyn 
propoxy)indanyl]propanoic acid 


373 


V^*^/^^T,v 1 o/%>^o-y_i:-\«M;niQropnenyi/-o-iTi 
propoxy)indanyqpropanoic add 


374 


v^*^/ \\ • o/-o-\o-i^^-^^n-Denzoio,*t-aj i ,i>'uioxoian-o-yi j-oHTieuiyipynmiain-4- 
yl)methylamino]propoxy}indanyl)propanoic acid 


375 


propoxy)indanyl]acetic acid 


376 


^ i\ * *-'/^*>'T,«-'^\«-' i'U^ji i^t^u iiiuui\jiiidiiyiy|ji iciiyijpyiiiiiiuiir'H'^yi/inouiyi 

amino)propoxy]indanyl}acetic add 


377 


2A1 1 SVS-fS-f f5-fluort>-2-r4^methvlefhvl^nh^\41n\mmiHin^vl)m 

^ iV ' Vi'/^v^|_vr-^'^»,/^iiuwi\/^fc^'*T^iiicuiyicu lyi/pi iwi ly'jpy' imiuii i^T~yi/iiK3u lyidiiiiiiu J 

propoxy]lndanyi}acetic add 


1 378 


2-rM 3-4T2-f4~acetvlDhenvlV-5-fluomD\/rimiHin-^\/tlmpthvl»minn'ln 
Indanyrjacetic acid 


379 


2-[( 1 S)-5^34[2--(4K)hlorophenyl)-5-fluoropyrimidin-4-yl]methylamin 
propoxy)indanyl]acetic add 


380 


((1S)-5-{3^(5-fluoro-2^)henyl-4-pyrimidinylXmethyl)aminol^^ 
dihydro-1HHnden-1-yl)acetic add 
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381 


2-^(1S)*5-[3-({5-fluoit>-2-[4-(trifluoromethoxy)phenyqpyrim 
amino)propoxy]indanyl}acetic add 


382 


2-[( 1 S)-5-(34I2-(4-ethoxyphenyl)-5-fluoropyrimidin-4-yl]methylanriino} 
propoxyyindanyljacetic acid 


383 


2-f( 1 SV5-^34 r5-fIuoro-2-^4-methvlDhenvnDVrimidin-4-vllme 
propoxy)indanyl]acetic add 


384 


2-K 1 SV&-(3-ir5-fiuoro-2-/4-fluoroDhenvl)D\n1midin-4-^^ 
propoxy)indanyqacetic add 


385 


2-rf 1 SV5--f3--fr2-f4-ethvlDhenvl V5-fluoroDvrimidiiv4-vnmeth\^ 
propoxy)indanyqacettc add 


386 


SV-5-l3-r^2-^2H-benzor3 4-dl1 S-dioxolan-S-vlV-S-fluomnvrimldin^vh 
methylamino]propoxy}indanyl)acetic add 


387 


2,3-dihydro-1H-inden-1-yl)acetic add 


388 


^ |,\ * w/^^^w^^w 1 jf r^fc^"T^di ijfi|i/i Id II 1 iiuii jfijii lou lyiciiiiii iw/lJi uli/wAy J 

indanyQacetic add 


389 


2-fMSV-5-f3-rf2-/2H-benzor3 4-d11 3-dioxolarv-5-\/fV5-pthv]nvrimiriin-4-\/l^ 
methylamino]propoxy}indanyl)acetic add 


390 


1 SV-5-^3-n^2-^4-ethvlDhenvlV^methvl-^Dvrimldinvnrmethvl^mm 
2,3-dihydro-1H-inden-1-'yl)acetic add 


391 


2A{ 1 SV5-'r3-(methvt(6-methYl-2--r4-^methvlethvl)DhenvnDvrim 
propoxy]indanyl}acetic add 


392 


24(1 S)-5-(3-{r2-<4-ethoxyDhenvl)-6-methvlDVri 
propoxy)indanyOacetic add 


393 


2-[(1S)-5-(3-{r2-<4-cydohexvlDhenYl)-6-methvtDYri 
propoxy)indanyl]acetic add 


394 


2-[(1S)-5-(34[2-(4-butylphenyl)-6-methylpyrimidin-4-yOme 
propoxy)indanyl]acetic add 


395 


2-[(1S)-5-(3-{methyl[6-methyl-2-<4Hnethylphenyl)pyrim 
propoxy)indanyqacetic add 
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396 


2H(1S).5K3-({2-(4-(tert4)utyl)phenyll-6HTieftylpyrimldin-4-yOmethy^ 
propoxy]indanyl}acetic acid 


397 


2-[(1 S)-5-(3-{[2-(4-ac»tylphenyl)-6-methylpyrimidin-4-yl]methylamino} 
propoxy)indanyqacet'c add 


398 


2-((1 S>5-{3-[(2-(2H-benzoI3.4Kni ,3<lioxolan-5-yl)-6HTiethylpyrimidln-4-yl) 
methytamino]propoxy}indanyl)acetic acid 


399 


2^(1S>-5-<34[2-<4-fluorophenyl)-6-methylpyrirnidin-4-yl]methylamino} 
prDpoxy)indanyl]acetic add 


400 


24(1S)-5-<3-{I2-(2-fluorophenyl)-6HTiethylpyiimidin-4-yOmethylamino}^^ 
indanyQacetic add 


14931 


Table 15a 

---CO2H 

Me 

(lyy) 



Ex. No. 




R" 


LCMS 
(M+H) 


RT 
(min) 


401 


H 


a 


390.3 


3.46 


402 


Me 


3-thlenyl 


438.3 


2.25 


403 


Me 


4-MeO-Ph-O 


478.5 


2.35 


404 


Me 


4-F-Ph-O 


466.4 


2.41 


405 


Me 




478.5 


2.39 


406 


H 


2-benzofuryl 


458.3 


2.45 


407 


F 


2-benzofuryl 


476.4 


3.10 
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[4941 


Table 15b 

lUPAC Names for ComDounds in Table 15a 


Ex. No. 


lUPAC Name 


401 


V\ 1 o/-*j-\o-^^^ ^ iiuivr'^pyf iiiiiuiiiyi/^nieinyi^ in- 
inden-1-yl)acetic acid 


402 


indanyi)acetic acid 


•■vo 


\\ 1 o/-o-\o-^i£-^*»-meinoxypnenoxy^o-m 
propoxy}-2,3-dihydro-1H-inden-1-yl)acetic acid 




Ui o/-o-ii>^j^-\'Hiiuoropnenoxy^o^ jaminoj 
propoxy}-2,3KJihydro-1HHnden-1-yl)acetic acid 




\\ 1 o/-o-|o-|iz-^o-meinoxypnenoxy)-D-meiny^ 
amlno]propoxy>-2,3-dihydro-1 H-inden-1-yl)acetic acid 


406 


^ \\ ' ^/ '-'i^^Lv^ LTOi i^«j|ujfuiair'^"*yi|jyiiiiiiuiii''''H^yiyiiicu lyidiiiiiiujpiupi/Ay/ 

indanyl)acetic acid 


407 


2-((1S)-5-{3-[(2-benzo[d]fiJUBrv2-yl-5-fluoropyiimidin^ 
prt>poxy}indanyl)acetic acid 



[495] Example 408 

Preparation of ethyl ((1S)-543-r(2-chloro-5-methvl-4-pvrimidinvnamino1propoxvV- 

2,3-dlhvdro-1 Wnnden-I -vDacetate 




;b2Et 



H 



[4961 To a solution of 3-[(2-<5hloro-5-methyl-4-pyrimidinyl)amlno]-1-propanol (Example 
339, 1.77 g. 8.81 mmol) and ethyl [(1S)-5-hydroxy-2.3-dihydro-1HHnden-1-yl]acetate 
(Example 6. 970 mg, 8.81 mmol) in THF (33 mL) were added PPha (2.31 g, 8.81 mmol) 
and ADDP (2.22 g, 8.81 mmol). The reaction mixture was vigorously stirred at rt for 24 h, 
after which additional amounfe of PPha (2.31 g, 8.81 mmol) and ADDP (2.22 g. 8.81 
mmol) were added. After an additional 24 h, the reaction mixture was diluted with 
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hexanes, fUtered through Celite* and the filtrate concentrated under reduced pressure. 
The residue was then purified by silica gel chroinatography (2:1 to 1 :1 hexanes/EtOAc) 
to give the product (1.70 g, 99%). NMR(400 MHz. CDCI3) 8 1.29 (t. 3H). 1.75-1.80 
(m. 1H). 2.02 (s. 3H). Z12-2.18 (m, 2H), 2.38-2.46 (m. 2H). 2.72 (dd. 1H). 2.84-2.2.92 
(m. 2H), 3.52-3.55 (m, 1H), 3.73 (q. 2H). 4.13 (t. 2H), 4.18 (q. 2H). 6.70 (d. 1H). 6.77 (s, 
1H).7.08(d, 1H).7.78(s.1H). 

[497] " Example 409 

Preparation of ethvl ff1S>-5-f3-rf2-chloro-5-methvl.^ 
pvrimidinvtUpropv»ami nolpropoxvl-2.3-<lihvdro-1H-inden-1-vnacetete 

--CPzEt 



[498] To a solution of ethyl ((1S)-5-{3-{(2-chloro-5-methyl-4-pyrimldinyl)amlno]propoxy)- 
2,3-dihydro-1 Wnden-1-yl)acetate (Example 408, 800 mg, 0.25 miDol) In DMF (20 mL) 
was added portion wise NaH (118 nig, 2.97 mmol, 60% dispersion in mineral oil) [H2 
evolution]. The heterogeneous mixture was stirred for 30 min, then iodopropane (0.39 
mL, 3.96 mmol) was added. After 18 h of stirring at rt. the excess NaH was quenched by 
the slow addition of brine (40 mL) [H2 evolution]. The product vt^s then extracted with 
EtaO. The combined organic layers were dried (Na2S04), filtered, and then concentrated 
under reduced pressure. The residue was purified by silica gel chromatography (4:1 
hexanes/EtOAc) to yield the product (403 mg, 46 %). ^H NMR (400 MHz, COCI3) 5 0.93 
(t. 3H), 1.30 (t. 3H). 1.65 (t 2H). 1.74-1.79 (m. 1H). 2.0&-2.11 (m. 2H) 2.27 (s, 3H), 2.37- 
2.45 (m, 2H), 2.70-2.74 (dd, 1H), 2.84-2.91 (m. 2H), 3.45-3.55 (m. 3H), 3.73 (t. 2H), 3.97 
(t, 2H), 4.16 (q. 2H), 6.68 (d. 1H). 6.6.74 (s, 1H). 7.05 (d. 1H). 7.79 (s, 1H). 




Me 
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[499] 



Example 410 



Preparation of friSWS-{a.rr2-f4-ethvlphenvl)-5-methvl^ 
Pvrimidinvnfpropvltemi no1propo)CY}-2.3-dihvdro-1/yHnden-1-vl>acetic acid 



Me 

[500] To a mixture of toluene (2.8 mL) and 1 .4-dioxane (0.56 mL) were added ethyl 

((1S>-5-{3-[(2H;hlorx>-5-methyl-4-pyriniidinylXpropyJ)amino]propoxy}-2.3-dihydrT>1Wnde^ 
1-yl)acetate (Example 409. 50 mg. 0.11 mmol), 4-ethylphenyl Iwronic add (67.3 mg. 0.45 
mmol), and PdCl2(dppf).CH2Cl2 (8.2 mg, 0.01 mmol). A flow of argon was passed 
through the reaction mixture for 30 min. then NaaCOa (0.56 mL, 1.12 mmol, 2 M aqueous 
solution) was added, and the reaction was stirred at 75''C for 18 h. The reaction mixture 
was cooled to rt, and then concentrated under reduced pressure. The residue was partly 
purified by preparative HPLC. The resulting crude ester was dissolved in a mixture of 
THF (2 mL). water (2 mL), and EtOH (1 .0 mL), and then UOH (24.2 mg, 1 .01 mmol) was 
added. The reaction mixture was vigorously stin^ for 18 h, acidified to pH ~5 using HCI 
(1 N aqueous solution), and the aqueous phase was exbracted witii CH2CI2. The 
combined organic phases were dried (Na2S04), filtered, and concentrated under reduced 
pressure to give the product (11.5 mg, 21 %). NMR(400 MHz, CDCI3) 5 0.93 (t, 3H), 
1.27 (t. 3H). 1.69 (q. 2H). 1.76-1.81 (m. 1H), 2.13-2.16 (m, 2H) 2.30 (s, 3H), 2.40-2.51 (m. 
2H). 2.68-2.85 (m. 5H). 3.47^.55 (m, 3H), 3.80 (t 2H). 3.98 (t, 2H), 6.66 (d, 1H), 6.71 (s. 
1H), 7.07 (d, 1H), 7.267 (d. 2H). 8.05 (s. 1H), 8.22 (d, 2H); LOMS: RT = 3.38 min. (M+H)* 
488.4. 

[501] By using the metiiods described above for Examples 408-410 and by substituting 
the appropriate starting materials, compounds of Fomiula (Izz), listed in Table 16a below, 
were similariy prepared. 
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[502] 



Table 16a 



,3-1 



1^^ 




CO2H 



(Izz) 



CXm 

No. 






R« 


R« 


(M+H) 


RT 
(min) 


411 


H 


H 


Ph 


H 


404.3 


2.11 


412 


H 


H 


H 


4-MePh 


418.4 


3.02 


413 


H 


Me 


H 


4-Et-Ph 


446.3 


2.46 


414 


H 


Me 


H 


4-MePh 


432.3 


2.46 


415 


H 


Me 


H 


4-MeOPh 


448.4 


2.30 


416 


H 


Me 


H 


3,4-dioxolane-Ph 


462.3 


2.25 


417 


H 


Me 


H 


3-thienyl 


424.3 


2.20 


418 


H 


Me 


H 


4-F-Ph 


436.3 


2.28 


419 


H 


Me 


H 


3-MePh 


432.3 


2.34 


420 


H 


Me 


H 


3-MeC>Ph 


448.3 


2.29 


421 


H 


Me 


H 


4-CF3-Ph 


486.3 


2.48 


422 


n-Pr 


Me 


H 


4-Me-Ph 


474.4 


3.29 


423 


n-Pr 


Me 


H 


4-MeO-Ph 


490.4 


3.24 


424 


n-Pr 


Me 


H 


3.4-dioxolane-Ph 


504.4 


3.20 


425 


n-Pr 


Me 


H 


3-thienyl 


466.3 


3.17 


426 


n-Pr 


Me 


H 


4-F-Ph 


478.4 


3.24 


427 


n-Pr 


Me 


H 


3-Me-Ph 


474.4 


3.29 


428 


n-Pr 


H 


H 


4-Me-Ph 


460.3 


2.65 


429 


n-Pr 


H 


H 


4-Et-Ph 


474.3 


2.77 


430 


n-Pr 


H 


H 


3.4-dioxoiane-Ph 


490.3 


2.53 
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Ex. 
No. 










LCMS 

(M+H) 


RT 

(min) 


431 




H 


H 




476 5 




432 


A 


H 


H 


4-Et 


500.5 


2.74 


433 


Et 


Me 


H 


4-Et-Ph 


474.5 


2.61 


434 


Et 


Me 


H 


4-Me-Ph 


460.4 


2.52 


435 


Et 


Me 


H 


3,4-dioxolane-Ph 


490.4 


2.42 


436 


Ac 


Me 


H 


4-Et-Ph 


488.1 


3.35 


437 


Ac 


Me 


H 


3,4-clioxolane-Ph 


504.2 


2.92 



[503] Table 16b 

lUPAC Names for Compounds in Table 16a 



Ex. No. 


lUPAC Name 


411 


((1 S)-5-{3H[(6-phenyl-4-pyrimidinyl)aminolprDpoxy}-2,3-dihydro-1 H-inden-1- 
yl)acetic add 


412 


2-[(1S)-5-{3-{[2-<4HTiethylphenyl)pyrimidin-4-yOamino}propoxy)in 
acid 


413 


2-[(1S)-5-(3-{[2-(4-ethylphenyl)-5HTiethylpyrimidin-4-yQam 
indanyOacetic acid 


414 


2-[(1S)-5-(3-{[5-methyl-2-<4-methylphenyl)pyrimidirv4-yl]amino 
indanyljacetic add 


415 


2-[( 1 S)-5-(3-{[2-^4-methoxyphenyl)-6HTiethylpyrimidin^yQam 
indanyt]acetic add 


416 


2-((1 S)-5-{3^(2-(2H-benzo[3.+<l]1 .3-dioxolan-5-yl)-5-methylpyrimidin-4- 
yl)amtno]propoxy}indanyl)acetic add 


417 


2-((1S)-543-[(5Hnnethyl-2-<34hienyl)pyrimldin-4-yl)amino]pro 
acetic add 


418 


2-[(1S)-5-(3-{[2-{4-fluorophenyl)-5Hrnethylpyrimidin-4-yl]a 
indanyl]acetic add 


419 


2-[(1S)-5-(3-{[5H7iethyl-2-<3HTiethylphenyl)pyrimidii>4- 
indanyl]acetic add 


420 


2-{(1S)-5K3-{[2-<3-methoxyphenyl)-5HTiethylpyrimidirv4- 
indanyl]acetic add 
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421 


24(1S)-5-[3-{{5HTiethyl-2-[4-(trifluoromethyl)phenyl]pyrimidin-4-yl}amino) 
prDpoxyjindanyl}acetic acid 


422 


2-[(1S)-5-<3-{I5-methyl-2-<4-methylphenyl)pyrirnidin-4-yqpropylamino} 
propoxy)indanyl]acetic acid 


423 


((1S)-543-[I2-<4-me1hoxyphenyl)-5-methyl-4-pyrirnid>nyl](pr6pyl)arnino] 
propoxy}-2,3-dihydro-1 H-inden-1-yl)acetic acid 


424 


2-((1 S)-5-{3-[(2-(2H-benzo[3.4-d]1 .3-dioxoIan-5-yl)-5-methyipyrimldin-4- 
yl)p^opylamino]p^opoxy}i^danyl)aceticacid 


425 


2-((1S)-5-{3-{(5-methyl-2-(3-thienyt)pyrimidln-4-yl)propylamino]propoxy} 
indanyl)acetic aad 


426 


2-[(1S)-5-(3-{[2-<4-fluorophenyl>-5-methylpyrimidin-4-yqpro 
propoxy)indanyQacetic acid 


427 


1 SV5-<34[5-methyl-2-<3HTiethylphenyl)pyrimidin-4-yQpropylam 
propoxy)indanyr|acetic acid 


428 


2-[(1S)-5-(3-{[2-(4-methytphenyl)pyrimidin-4-yl]propylamino}pro 
indanyQacetic add 


429 


2-[( 1 S)-5-(3-{[2-<4-ethylphenyl)pyrimidin-4-yqpropylamino}propoxy) 
indanyljacetic acid 


430 


2-{(1 S)-5-{3-[(2-(2H-benzo[3,4<ll1 ,3-dioxolan-5-yl)pyrimidin-4-yl)propylaminol 
propoxy}indanyl)acefic acid 


431 


2H[(1S)-5^3-{[2-<4-methoxyphenyl)pyrimidin^yOpropylamino}propox^^ 
indanyl]acetic acid 


432 


2-I(1S)-5-{3-{(cydopropylmethyl)[2-<4-etliylphenyl)-5HTiethylpyrimi 
yriamino}propoxy)indanyl]acetic acid 


433 


2-[(1S)-5-(3-{ethyl[2-<4-ethylphenyl)-5-methylpyrimidin-4-yllamino}^^ 
indanyljacetic add 


434 


[(1S>-5-(3-{ethyl[5-methyl-2-(4-methylphenyl)-4-pyrimidinyl]am 
2,3-dihydro-1H-inden-1-y!]acetc aad 


435 


2-((1S)-&^3-I(2-<2H-benzo[3,4<l]1.3-dioxolan-5-yl)-5-methylpyrim 
yl)ethylamino]propoxy}lndanyl)acetic acid 


436 


2-[(1S>-5-{34N-I2-(4-ethylphenyl)-5-metliylpyrimidin-4-^ 
propoxy)indanyl]acetic add 


437 


[(1 S)-5-(3-{acetyl[2-{1 ,3-benzodioxol-5-yl)-5-methyl-4-pyrimidinyl]amino} 
propoxy)-2,3-dihydro-1H-inden-1-yl]aceac add 



[504] Example 438 

Preparation of 3-f(2-chloro-4-pvrimidinvi)oxv1-1-Dropanol 
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[505] To a round-bottom flask charged with NaH (336 mg, 8.29 mmol. 60% dispersion in 
mineral oil) and THF (100 mL), 1.3-propanediol (0.91 mL. 12.6 mmol) was added 
dropwise [H2 evolution] at rt. The reaction mixture was sBned for 30 min. then 2,4- 
dichloropyrimidine (5.0 g, 33.6 mmol) was added, and the reaction mixture was stirred for 
an additional 72 h. Brine was slowly added and the aqueous phase was extracted with 
EtOAc. The coml)lned organic phases were dried (MgS04), filtered, and concentrated 
under reduced pressure. The residue was purified by silica gel flash chromatography to 
provide the product (350 mg, 22 %) as a colorless oil. NMR (400 MHz, COaa): 6 2.01 
(qt. 2H). 2.43-2.52 (b. 1H). 3.76 (t. 2H), 4.51 (t, 2H), 6.63 (d. 1H), 8.25 (d. 1H) LC-MS: RT 
= 1.05 min, (M+H)* 189.1. 

[506] ExamDl6 439 

Preparation of rMSt -5-f3-fr2-(4-ethv1phenvH-4-pvrimidinvnoxvlproDoxvU2.3- 
dihvdro-1W-inden-1-vnacetic acid 

^COaH 




[507] To a solution of 3-[(2-chloro-4-pyrimldlnyl)oxy]-1-propanol (Example 438, 87 mg, 
0.46 mmol) and ethyl [(1S)-5-hydroxy-2,3-dihydro-1HHnden-1-yl]acetate (Example 6, 112 
mg. 0.51 mmol) in THF (4 mL) were added PPha (181 mg. 0.59 mmol) and ADDP (175 
mg, 0.59 mmol). The reaction mixture was vigorously stirred at rt for 72 h, after which 
additional PPha (181 mg. 0.59 mmol) and ADDP (175 mg. 0.59 mmol) were added. After 
stirring for an additional 24 h. the solvent was evaporated under reduced pressure. The 
residue was purified by silica gel chromatography (3:1 hexanes/EtOAc) to afford the 
desired compound contaminated with residual ethyl [(1S)-5-hydroxy-2.3-dihydro-1 W- 
lnden-1-yl]acetate. The crude adduct was dissolved in a mixture of toluene (12 mL) and 
1,4-dioxane (2.45 mL). and then 4-ethylphenyl boronic acid (82.8 mg. 0.55 mmol) and 
PdCl2(dppf).CH2Cl2 (10.1 mg, 0.0.01 mmol) were added. A flow of argon was passed 
through the mixture for 30 min, then NaaCOs (0.69 mL. 1.38 mmol. 2 M aqueous solution) 
was added, and the reaction was sUnned at 75^ for 18 h. The reaction mixture was then 
cooled to rt, diluted with EtOAc. and washed with a saturated aqueous solution of 
NaHCQa. The organic layer was dried (Na2S04), filtered, and the filtrate concentrated 
under reduced pressure. The residue was purified by silica gel flash chromatography (4:1 
hexanes/EtOAc), to provide the desired product containing minor impurities. Thus, to a 
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solution of the caide ester in a mixture of THF (5 mL). water (5 mL) and EtOH (2.0 mL) 
was added UOH (15.0 mg, 0.63 mmol). The reaction mixture was vigorously sHined for 
18 h, concentrated under reduced pressure, and purified by preparative HPLC. The 
fiactions containing the desired product were concentrated under reduced pressure. The 
residue dissolved in CH2CI2, treated with IDowex 66* resin, filtered, and ttie concentrated 
under reduced pressure to give ttie product (29.3 mg, 43 %) as a white foam. NMR 
(400 MHz. CDCI3): 8 1.34 (t. 3H), 1.75-1.85 (m, 1H). 2.32 (qt. 2H). 2.39-2.53 (m, 2H), 2.74 
(q, 2H). 2.77-2.98 (m. 3H), 3.51-3.61 (m, 1H). 4.15 (t, 2H), 4.71 (t, 2H), 6.60 (d, 1H). 6.75 
(dd. 1H). 6.81 (d. 1H), 7.10 (d, 1H), 7.31 (d. 2H). 8.32 (d, 2H), 8.53 (d. IH); LCJWS: RT = 
3.44 min, (M+H)* 433.2. 

[508] Example 440 

Preparation o f 3-ff2.5^ichloro-4-pvrimidinvHamino1-1.proDanol 




[5091 Using 2,4,5-trichloropyrimidine as starting material. Uie tifle compound was 
prepared following a similar procedure as tiie one described for flie preparation of 
Example 339. NMR (400 MHz. CDCI3): 5 1.85 (qt, 2H). 3.58 (t, 2H). 3.67 (t. 2H). 4.89 
(s. 2H).7.99(s.1H). 

[510] Example 441 

Preparation of ethvl fHa-5-l34f2.S- dichlort»4-pvrimidinvl>aminoTpropoxvV.2.3. 

dihvdro-IW-lnden-l-^ynacctate 




H 



(5111 To a solution of 3-[(2-chloro-5-chioit>4-pyrimidinyl)aminol-1-propanol (Example 
440, 1.08 g. 4.90 mmol) and etiiyl [(1S)-5-hydroxy^2.3-dihydro-1/V-inden-1-yl]acetate 
(Example 6. 539 mg, 2.45 mmol) in THF (40 mL) were added PPha (1.29 g. 4.90 mmol) 
and ADDP (1.26 g. 4.90 mmol). The reaction mbdure was vigorously stined at rt for 72 h, 
after which addltional amounts of PPhs (1.29 g, 4.90 mmol) and ADDP (1.26 g, 4.90 
mmol) were added. After stining for an additional 24 h, the reaction mixture was diluted 
wltti hexanes, filtered ttirough Celite* and the filtrate concentrated under reduced 
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pressure. The residue was then purified by silica gel chromatography (1:1 



hexanes/EtOAc) to give the product (920 mg, 89 %). NMR (400 MHz, CDCI3): 5 1.29 
(t. 3H). 1.71-1.82 (m. 1H). 2.15 (qt. 2H). 2.35-2.47 (m. 2H). 2.72 (dd. 1H). 2.79-2.98 (m. 
2H). 3.4&.3.58 (m. 1H). 3.74 (q. 2H). 4.12 (t. 2H). 4.18 (q. 2H). 6.22-6.31 (b. 1H). 6.73 
(dd. 1H). 6.79 (d. 1H). 7.08 (d. 1H). 7.25 (s. 1H). 



Preparation of ethvl fMSU 543-ff2.5-dichloi^»4-DvrinnidinvlMm6thvHamino1propoxvV 

2.3-dihvdro-1H-inden-1-vnacetate 



[513] To a solution of Example 441 (520 mg, 1.23 mmol) in DMF (15 mL) at 0°C was 
added portionwise NaH (95 mg, 2.45 mmol, 60% dispersion in mineral oil) [H2 evolution]. 
The heterogeneous mixture was stirred for 30 min, then iodomethane (0.31 ml^ 4.90 
mmol) was added. After 18 h of agitation at rt, the excess NaH was quenched by the 
slow addition of NH4CI (10% solution in water) [H2 evolution]. . The resulting mixture was 
concentrated under reduced pressure, brought to basic pH using a saturated solution of 
NaHCOs, and tiie product was extracted with EtOAc. The combined organic layers were 
washed with water and brine, after which tiiey were dried (Na2S04), filtered, and tiien 
concentrated under reduced pressure. The residue was purified by silica gel 
chromatography (4:1 hexanes/EtOAc) to yield Oie product (442 mg, 82%). ^H NMR (400 
MH^ CDCI3): 5 1.30 (t, 3H). 1.75-1.82 (m. 1H). 2.12-2.20 (m, 2H), 2.30-2.45 (m. 2H). 2.70 
(dd, 1H), 2.72-2.90 (m. 2H), 3.30 (s. 3H), 3.44-3.54 (m, 1H). 3.84 (t, 2H), 3.95 (t. 2H), 
4.16 (q. 2H), 6.65 (d, 1H). 6.75 (s, 1H), 7.05 (d. 1H). 8.15 (s, 1H). 

[Sl^l Example 443 

Preparation of ethvl /MS^.5-f 3-rr2-chloro^4-methoxvphenv».4- 
pvrimidlnvl1fmethvHaminolDro poxvl-2.3-dihvdro-1H-inden-1-vnacetate 



[512] 



Example 442 
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(5151 To mixture of 4-methoxyphenylboronic acid (28.5 mg, 0.183 mmol) and ethyl ((1S>- 
5^3"[(2,5-dichloro-4-pyrimidinyl)(methyl)aminolprDpoxy^^ 

yl)acelate (Example 442, 80 mg, 0.183 mmol ) in toluene (6.72 mL) and 1.4-dioxane (1.68 
mL) was added PdCl2{dppf) .CH2Cl2(15 mg. 0.018 mmol). The mixture was purged with 
argon for 15 min after which a 2 M NaaCOa aqueous solution (1.68 mL, 1.83 mmol) was 
added. The mixture was stirred and heated at 75°C for 2 h, the reaction mixture was 
allowed cool to rt, and then washed with a saturated aqueous solution of NaHCOa. The 
organic layer was separated and the aqueous phase extracted with EtOAc (2x). The 
combined organic phases were dried, filtered, and then concentrated under reduced 
pressure. The residue was purified by silica gel flash column chromatography (1:3 
EtOAc/Hexanes) to give the product (74 mg, 79 %). NMR (400 MHz, CDCI3): 5 1.25 (t, 
3H), 1.70-1.79 (m. 1H), 2.15-2.20 (m. 2H), 2.28-2.42 (m, 2H). 2.66 (dd. 1H), 2.72-2.90 (m, 
2H), 3.31 (s, 3H), 3.44-3.54 (m, 1H), 3.82 (s, 3H), 3.84 (t, 2H). 3.95 (t. 2H). 4.16 (q. 2H), 
6.65 (d. 1H), 6.72 (s, 1H), 6.91 (d, 2H). 7.05 (s, 1H), 8.15 (s. 1H). 8.25 (d, 2H); LC-MS: 
RT = 3.51 min, (M+H)* 510.5. 

[516] Example 444 

Preparation <rfethvl ff1S)>>S-f3-rr2.S-blsf4->methoxvphenvn-4- 
PVrimidinvt1fmet hvnaminolpropoxv>-2,3-dihvdrO'-1//-inden->1-vltec^^ 



[517] To a mixture of 4-methoxyphenylboronlc acid (142 mg, 0.913 mmol) and ethyl 
((1 S)-5-{3-[(2,5-dichloro4-pyrimidinyl)(methyl)amino]propoxy}-2,3-dihydro-1 H-inden-l - 
yl)acetate (Example 442. 100 mg, 0.228 mmol ) in toluene (5 mL) and 1,4-dioxane (1.25 
mL) was added PdCl2(dppf) #0142012 (19 mg. 0.023 mmol). The mixture was purged with 
argon for 15 min after which sodium carbonate (1.2 mL, 2.40 mmol, 2 M aqueous 
solution) was added. The mixture was stirred at 75*^0 for 18 h, cooled to rt* and then 
washed with a saturated sodium bicarbonate solution. The organic layer was separated 
from the mixture and the aqueous phase extracted with EtOAc. The combined organic 
phases were dried (Na2S04), filtered, and concentrated under reduced pressure. The 
residue was purified by flash column chromatography (1:4 EtOAc/Hexanes) to give (86 




COaEt 
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mg, 64%) of the desired product. NMR (400 MHz, CDCI3): 5 1.30 (t, 3H), 1.70-1.80 (m, 
1H). 2.15-2.20 (m, 2H). 2.28-2.45 (m, 2H), 2.70 (dd, 1H). 2.72-2.90 (m. 2H). 2.80 (s. 3H). 
3.45-3.55 (m, 1H), 3.75 (t. 2H), 3.85 (s. 3H). 3.92 (s. 3H). 3.95 (t, 2H), 4.20 (q, 2H). 6.65 
(d, 1H). 6.7 (s, 1H). 6.9 (d. 2H). 6.95 (d. 2H), 7.05 (s. 1H). 7.32(d. 2H). 8.15 (s. 1H). 8.40 
(d.2H). 

[518] Example 445 

Preparation of f(1S^-5-/3-fr2-chloro-5-(4-methoxvphenv»-4- 
pvrimidinvnfmeth vnamino1propoxvl-2.3-dihvdro-1W-inden-1-vitecetic acid 



Me 

[519] To a solution of ethyl ((1S>-5-{3-IP-chloro-5-(4-methoxyphenyl>4-pyrimidinya 
(methyl)amino]propoxy}-2.3<lihydro-1 Wnden-1-yl)acetate (Example 443, 70 mg, 0.137 
mmol) in a mixture of THF (2 mL), ethanol (1 mL). and water (2 mL) was added 
U0H«H20 (13 mg, 0.55 mmol). The mixture was maintained at rt in an orbital shaker Ibr 
16 h after which the reaction mixture was washed with EtaO. To the remaining aqueous 
solution was added HCI (IN aqueous solution) dropwise until pH 5 was reached. The 
aqueous solution was then extracted with EtOAc, the combined onganic layers dried 
(Na2S04), filtered, and concentrated under reduced pressure to give 20 mg (30%) of the 
product as a white solid. NMR (400 MHz, CDCI3): 5 1.75-1.79 (m, 1H), 2.18-2.21 (m, 
2H). 2.24-2.49 (m. 2H). 2.77-2.90 (m, 3H), 3.31 (s. 3H). 3.52-3.74 (m, 1H). 3.92 (s, 3H), 
3.99 (t, 2H). 4.05 (t 2H), 6.67 (d. 1H). 6.75 (s. 1H). 6.94 (d, 2H), 7.08 (s. 1H). 8.15 (s, 
1 H), 8.27 (d. 2H): LC-MS: RT = 2.91 min. (M+H)* 482.2. 

[520] Example 446 

Preparatio n of ff1S>.5-f3-n2.5-bisf4-mcthoxvphenvn.4. 
PvrimidinvlTfm8thvite mino1propoxvl.2.3^1hvdro-1W-inden-1.vltocaticaeid 



Me 




P 




CO2H 
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[521] Using Example 444 as starting material, the title compound was prepared following 
the hydrolysis procedure described for Example 445. NMR (400 MHz, CDCI3): 5 1.65- 
1.78 (m, 1H). 1.98-2.17 (m, 2H). 2.42-2.53 (m, 2H), 2.65-2.80 (m. 3H). 2.91 (s, 3H), 3.45- 
3.60 (m. 1H), 3.70 (t, 2H). 3.89 (t 2H), 3.91 (s. 3H). 3.95 (s. 3H). 6.62 (d. 2H), 6.80-6.91 
(m. 4H). 6.96 (d. 1H). 7.18 (d. 2H). 8.02 (s. 1H). 8.32 (d. 2H); LC-MS: RT = 2.65 min. 
(M+H)* 554.4. 

[522] By using the methods descrit)ed above for Examples 440-446 and by substituting 
the appropriate starting materials, compounds of Formula (laaa) listed in Table 17a 
below, were similarly prepared. 

[523] Table 17a 

-CO2H 



Me 




(laaa) 



Ex. No. 




R« 


LCMS 
(M+H) 


RT 
(min) 


447 


4-Ao-Ph 


4-Ao-Ph 


578.2 


2.75 


448 


4-CFrPh 


4-CFrPh 


630.5 


3.61 


449 


4-F-Ph 


4-F-Ph 


530.3 


2.78 


450 


4-Et-Ph 


a 


480.6. 


3.34 


451 


4-CF30-Ph 


a 


536.5 


3.90 


452 


4-Ac-Ph 


CI 


494.5 


3.37 


453 


4-CF3-Ph 


CI 


520.5 


3.96 


454 


3,4-dio}a>lane-Ph 


a 


496.3 


3.06 


455 


4-F-Ph 


a 


470.5 


3.41 


456 


4-IVIe-Ph 


CI 


466.2 


3.16 


457 


3.4-diF-Ph 


CI 


488.2 


3.81 
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15241 


Table 17b 

lUPAC Names for Compounds in Table 17a 


Ex. No. 


lUPAC Name 


447 


2-{(1S)-5-(3-{[2,5-bis(4-aoetvlDhenvl)Dvrimidin-4-vnmethviaminotoroiMm^ 
indanyQacetic acid 


448 


24(1S)-5-r3-({2.5-bisr44trifluoromethvl)DhenvllDvrim^^ 
propoxy]indanyl}acetic add 


449 


2r\l 1 SV5--(3-ff2.5-bisf4-fluorODhenvl^DVrimidir>-4-vllmpth\/lflminn\nm 

i\ ■ '-'Z IL*"^>^ '-''»'\^^''**^* v|^i iwi ijf iy|/j^i 11 1 iiMii i""T^jf iji 1 icu lyioi till lU/ 

indanyljacetic acid 


450 


SV5-^ 3-^2-<^lor(>5-f4-ethvlDhenvl^nvrimidirv^\H1mAihvl»m 

^ l\ ' ttKJt T wu iji^iiwiijfiy^yiiiiiiuii i^r^yijii loll lyiall III lUr 

propoxy)indanyl]acetic acid 


451 


\\ » v-|w-^i^«,-\*i iivji \/~vr"|t^u iiiuwi ut 1 icru iwAyyi^i IC7I •yiJHyi II iiiuii i"'r~yifni6iiiyi 

amino)propoxy]indanyl}acetic acid 


452 


2rl( 1 S V-5-f 3-^5-/ 4-acetvlDhenvl V2-ch Inmnvrim irii n-il-vilmpth\/]9 m i nn\ 

*■ l\ ■ |^*.r-yT-av#^iyipi id lyi^^'Vi iiiJi\j|jyi lilllUlli"*r~yiJlliC7U iyidllllllUj 

propoxy)indanyqacetic add 


453 


2rl( 1 SV5-r3-^l2-chloro-5-r4-/trifli jommf^thx/l^nht^n vnn\/rimirlin«A-vrimof KuI 
*- \\ ■ wy-v,/~Lv/-^'^^-vrt liwi vr-\^~|*r^u iiiu\/f v/ii icii iyi/pi Id lyijf/yi iiiiiuiii"*r"yijiiiGiriyi 

amino)propoxy]indanyl}acetic acid 


454 


2-(f1SV5-f3-rr5-(2H-benzor3 4-dl1 3-dinynlan-5-vlV-2-^hlnrnn\mmirlin^\/i\ 
methylamino]propoxy}indanyl)acetic add 


455 


24(1S)-5-^3-{r2K;hlon>-5-^4-^fluoroDhenvl)Dvrimidin-4^ 
propoxy)indanyl]acetic add 


456 


((1 S^5-{3-[[2-<*iloro-5-(4Hnethylphenyl)-4^ 
propoxy}-2,3-dihydro-1H-lnderv1-yl)acetic add 


457 


((1S)-5-{3-|I2-<)hloro-5-(3,4KlifIuorophenyI)-4-pyrimi 
propoxy}-2,3-dihydro-1 H-inden-1 -yl)acetic acid 
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[5251 Example 458 

Preparation of 1-f2-ch loiTCK5-me«hvl-4-pvrimidinv»-4-piperid}n9l 

[526] To a solution of 2,4-dichloro-5-methylpyrimidine (5.0 g, 30.7 mmol) In EtOH 
(100 mL) were added 4-piperjdlnol (3.1 g, 30.7 mmol) and NaaCOa (16.3 g. 153.4 mmol). 
The reaction mixture was stirred at rt for 72 h, after whicti the reaction mixture was filtered 
through Celite*. The filtrate was then concentrated under reduced pressure, the residue 
dissolved in EtOAc, and the organic solution washed with water and brine after which It 
was dried (Na2S04). filtered, and concentrated under reduced pressure. The residue was 
then purified by silica gel flash chromatography (1:1 EtOAc /hexanes to 100% EtOAc) to 
give the product (4.8 g, 90%) as a white waxy solid. NMR (400 MHz, CDCI3) 5 1 .62- 
1.70 (m, 2H). 1.70 (d. 1H). 1.98-2.03 (m. 2H), 2.21 (s. 3H). 3.22-3.28 (m. 2H). 3.87-3.92 
(m. 2H). 3.97-3.98 (m. 1H). 7.92 (s, 1H). 

[527] Example 459 

Preparation of ethvl ^MS)-5-fri-f2.<:hl oro-5-methvl-4Havrimidinvn^iDeridinvnoxvU 

2.3-dllivdro-1/y-inden-1-vHacetate 

CI'^N'^N' 




[S28] To a solution of 1-(2-chloro-5-m6thyt-4-pyrimidinyi)-4-piperidlnol (Example 458, 
2.01 g, 8.81 mmol) and ethyl [(1 S)-6-hydroxy^2,3-dihydn>-1 H4nden-1 -yljacetate 
(Example 6. 970 mg. 4.40 mmol) in THF (35 mL) were added PPhg (2.31 g, 8.81 mmol) 
and ADDP (2.22 g. 8.81 mmol). The reaction mixture was vigorously sfirred at rt for 24 h. 
The precipitate was filtered off. and the filtrate was concentrated under reduced pressure. 
The residue was then purified by silica gel chromatography (9:1 to 3:1 hexanes/EtOAc) to 
give the title product (1.54 g, 81%). NMR (400 MHz. CDCy 5 1.28 (t. 3H), 1.74-1.80 
(m. 1H). 1.91-1.95 (m, 2H). Z02-^07 (m. 2H). 2.22 (s, 3H). 2.38-2.46 (m. 2H), 2.71-2.88 
(m, 3H), 3.50-3.55 (m, 3H). 3.75-3.81 (m. 2H). 4.18 (q. 2H). 4.52-4.54 (m. 1H). 6.73 (d. 
1H). 6.80 (s. 1H), 7.07 (d. 1H). 7.93 (s, 1H). 
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[529] Example 460 

Preparation of rM S)-5-(l1.f2-f4^thvlphenvn-5-methvl~4-Pvrimidinvn.^ 
pfperidinviy inethvn-2.3-dihvdro-1H.inden-1-vnacetic acid 




[530] To a mixture of toluene (5.8 mL) and 1,4-dioxane (1 .16 mL) were added ethyl 
((1S)-54[1-{2-<rfik)ro-5-methyl-4-pyrimidlnyl)-4-plperidlnyOo^^ 

yl)acetate (Example 459. 100 mg, 0,23 mmol), 4-elhyIphenyl boronio add (139.5 mg, 0.93 
mmol). and PdCl2(dppO«CH2Cl2 (17 mg, 0.02 mmol). A flow of argon was passed 
through the mixture for 30 min, then NaaCOa (1.16 mL, 2.33 mmol, 2 M aqueous solution) 
was added, and the reaction was stirred at 75°C for 4 h. The reaction mixture was cooled 
to rt and filtered through a plug of silica gel. Then the desired fractions were 
concentrated under reduced pressure. The crude ester was dissolved in a mixtore of 
THF (3 mL). water (3 mL). and EtOH (1.5 mL) was added UOH (55.8 mg. 2.33 mmol). 
The reaction mixture was vigorously stined for 24 h and then concentrated under reduced 
pressure. The residue was purified by preparative HPLC and the fractions containing the 
desired product were concentrated under reduced pressure. The residue was dissolved 
in CH2CI2, treated with to Dowex 66® resin, filtered, and then concentrated under reduced 
pressure to give the product (50 mg, 43%). NMR(400 MHz, CDCI3) 5 1 .27 (t. 3H). 
1.73-1.78 (m. 1H), 1.90-1.96 (m. 2H), 2.18-2.22 (m. 2H). 2.40 (s. 3H). Z35-Z44 (m. 2H). 
2.69-2.91 (m. 4H), 3.46-3.49 (m. 1H). 3.67-3.72 (m. 2H). 4.00-4.06 (m. 2H). 4.70-4.72 (m. 
1H). 6.81 (d, 1H). 6.90 (d. 1H). 7.16 (s, 1H). 7.34 (d. 2H). 8.29 (s. 1H), 8.35 (d. 2H): LC- 
MS: RT = 2.66 min. (M+H)* 472.4. 

[531] Using the methods described for (Examples 458-460) above using the appropriate 
starting materials, compounds of Formula (Ibbb), Examples 461-466 were similariy 
prepared and are shown In Table 18a below. 
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[532] 



Table 18a 




"N'^N— (CH2)p 

(CHajT^CCHaX'O 




CO2H 



(Ibbb) 



Ex. 
No. 






P 


q 


t 


LCMS 
(M+H) 


RT (min) 


461' 


Et 


H 


0 


3 


1 


472.5 


2.57 


462 


F 


H 


2 


2 


0 


462.3 


2.52 


463 


hPr 


H 


2 


2 


0 


486.4 


2.76 


464 


MeO 


H 


2 


2 


0 


474.3 


2.47 


465 


CI 


H 


2 


2 


0 


478.3 


2.70 


466 


-O-CH2-O- 

' T-= : r — ' 


2 


2 


0 


488.3 


2.45 



[533] 



Table 18b 

iUPAC Names for Compounds In Table 18a 



Ex. No. 


IUPAC Name 


461 


[(1 S)-5-({(2S)-1 -[2-{4-ethylphenyl)-5-methyl-4-pyrimldinyQ-2- 
pyrrolidinyl}methoxy)-2,3-dlhydro-1 Hnnden-i -yQacetic acid 


462 


[(1S)-5^{1-{2-<4-fluorophenyl)-5Hfnethyi^yrimidinyl]-4-piperidinyl} 
oxy)-2,3-dihydrD-1HHnden-1-yr|acetic add 


463 


[(1 S)-5-({1 -[2-(4-ji3ropylphenyl)-5-methyl-4-pyrimidinyll-4-piperidinyl} 
oxy)-2,3-dihydino-1H-inden-1-yl]acetic add 


464 


[(1 S)-5-({1 -[2-<4-methoxyphenyl)-5-methyl-4-pyrimidinylH-piperidinyl} 
oxy>-2,3-dihydro-1H-inden-1-yl]acetic add 


465 


[(1S)-5-({1-[2-<4-chlorophenyl)-5HT»ethyMijyrimldinyl]-4-piperidinyl} 
oxy)-2,3-dihydiro-1 H-inden-1-yflacetic add 


466 


[(1S)-5K{H2K1.3-benzodioxo^^yl)-5^nethyl-4-pyrimidinylH- 
piperidinyl)oxy)-2,3-dihydro-1H-inden-1-yl]aceticadd 
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[534] Example 467 

Preparation of ethvl f44ri.f2.ehlft ro^.4nethvi*4-DVrimidinvn-4-piperidinvnoxv>-2.3- 

tlihvdro-1W-lnden-1-vl)acetate 

[535] Using Examples 9 and 458 as starting material, the title compound was prepared 
following the procedure described for Example 459 and \Nas used for the next step 
without further purification. LC-MS: RT = 2.81 min. (M+Hf 430.4. 

[536] Example 488 

Preparation of ^4 4ri-f2-<hloro^SHfne*hvl-4Hivrimidihvl)^4HaiDe 
dihvdro-l Wnden-1-v»acetic acid 

[537] Using Example 467 as starting material, the title compound was prepared following 
the procedure described for Example 460. NMR (400 MHz. acelone-de) 8 7.99 (1H. s), 
7.12 (1H. t), 6.86 (2H. t), 4.7&4.72 (1H. m). 3.87-3.81 (2H. m). 3.60-3.52 (3H. m). 2.98- 
2.91 (1H. m). 2.82-2.74 (2H. m). 2.54-2.34 (2H. m). 2.28 (3H. s). 2.15-2.08 (2H. m). 1.91- 
1.79 (2H. br), 1.78-1.71 (1H. s). LOWS: RT = 3.12 min. (M+H)* 402.3. 

[538] Example 469 

Preparation of ethvl f6-chloro-2-pvridinvnacetate 




[539] To a solution of n-BuU (100 mL, 250 mmol of a 2.5 IVI solution in hexanes) in THF 
(200 mL) was added DIA (36 mL, 255 mmol) at 0°C. After stimng for 45 min, 6-methyl-2- 
chloropyridine (14.2 g, 1 11 mmol) was added slowly, maintaining the temperature < 5°C. 
After 30 min. diethyl carbonate (30 mL, 250 mmol) was added dropwise maintaining the 
temperature below 10°C. The solution was stimed at 0°C for 1 h, then water was slowly 
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added, followed by the addition of a saturated solution of NH4CI. The organic phase was 
dried (Na2S04), filtered, and then concentrated under reduced pressure. The residue was 
purified ttirough a pad of silica gel to give ttie product (13.3 g, 66.6 mmol) as a yellow oil. 

NMR (400 IVIHz, CDCI3) 5 1.27 (t, 3H). 2.04 (s, 2H). 4.19 (q, 2H). 7.23 (dd, 2H). 7.62 
(t, 1H). 

[540] Example 470 

Preparation of 2'^6-chlorO"2-DviidinvHethanol 




cr N ^ ^OH 



[5411 To a solution of ethyl (6-chloro-2-pyridinyl)acetate (Example 469. 5.00 g. 25 mmol) 
in THF (50 mL) was added LiBH4 (13.0 mU 25.0 mmol, 2M solution in THF) at O^C. The 
mixture was stirred at rt for 18 h, then water was slowly added [strong gaseous evolution] 
followed by HCI (10 mL. IN aqueous solution). The mixture was extracted witii CH2CI2. 
The combined organic phases were dried (Na2S04), filtered and ttien concentrated under 
reduced pressure. The residue was purified using a short pad of silica gel (4:1 hexanes . 
/EtOAc) to give the product (3.00 g, 76%) as a light-yellow oil which solidified upon . 
standing. NMR(400 MHz, CDCI3) 6 2.97 (t. 2H), 3.98 (t. 2H), 7.10 (dd. 2H), 7.54 (t. 
1H). 

[542] Example 471 

Preparation of ethvl fnS)-54246-chloro-2-pvridinvnethoxv1-2.3-dihvdro-1W-inden-1- 

vBacetate 



OzEt 




[543] To a solution of 2-(6-chloro-2-pyridinyl)ethanol (Example 470, 250 mg, 1 .59 mmol) 
and etiiyl [(1S>-5-hydroxy-2,3-dihydro-1 Wnnden-l-yljacetate (Example 6, 698 mg, 3.17 
mmol) in THF (4 mL) were added PPha (832 mg. 3.17 mmol) and DIAD (641 mg, 3.17 
mmol). The reaction mixture was vigorously stimed at rt for 24 h, concentrated under 
reduced pressure, and ttie residue was purified by silica gel chromatography (6:1 
hexanes/EtOAc) to give ttie product (170 mg, 30%). ^H NMR (400 MHz. CDCI3) 5 1.28 
(t, 3H), 1.72-1.77 (m, 1H). 2.34-2.43 (m. 2H), 2.71 (dd. 1H), 2.81-2.89 (m. 2H), 3.21 (t 
2H), 3.51^.52 (m, 1H), 4.17 (q. 2H). 4.31 (t. 2H). 6.69 (d. 1H). 6.76 (s, 1H). 7.04 (d, 1H), 
7.19 (dd.2H), 7.57 (t.1H). 
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[544] 



Example 472 



Preparation of fMS)-5^246 ^4-ethvlphenvl)-2Havridinvnethoxvl-2.3-dihvdra-1/y- 

inden-l^vltecetic acid 

^COaH 



[545] Step 1. To a mixture of toluene (4.2 mL) and 1,4<lioxane (0.84 mL) were added 
ethyl {(1S)-5-[2-<6-chloro-2iDyridinyl)ethoxy]-2,3<lihydro-1HHnden-1-y^^ (Example 
471. 60 mg, 0.17 mmol), 4-ethylphenyl boronic acid (100 mg, 0.67 mmol), and 
PdCl2(dppf) 5 CH2CI2 (12.2 mg, 0.02 mmol). A flow of argon was passed through the 
mixture for 30 min, then NszCOa (0.83 mL, 1.67 mmol. 2 M aqueous solution) was added, 
and the reaction was stinted at TS^'C for 18 h. The reaction mixture was then cooled to rt. 
diluted with EtOAc, and washed with a saturated solution of NaHCOa. The organic layer 
was dried (Na2S04), filtered, and concentrated under reduced pressure. The residue was 
purified by a short pad of silica gel (2:1 to 1:1 hexanes/EtOAc). 

[546] Step 2. To the cnjde ester dissolved in a mixture a THF (2 mL). water (2 mL). and 
EtOH (1 mL) was added UOH (3Z6 mg. 1.36 mmol). The reaction mixture was 
vigorously stinted for 24 h. concentrated under reduced pressure, and the residue purified 
by preparative HPLC. The desired fractions were then concentrated, the residue 
dissolved in CH2CI2, treated with to Dowex 66® resin, filtered, and concentrated under 
reduced pressure to give the product (24 mg, 35 %). NMR (400 MHz, CDCI3) 5 1.27 (t 
3H). 1,73-1,80 (m, 1H). 2.37^2.50 (m, 2H), 2.67-2.90 (m. 3H), 3.22 (t, 2H), 3.46-3.58 (m. 
1H). 4.17 (q. 2H), 4.42 (t, 2H), 6.74 (d. 1H). 6.82 (s, 1H). 7.08 (d. 1H), 7.19 (d, 1H). 7.29 
(d. 2H). 7.55 (d. 1H). 7.67 (t, 1H). 7.90 (d. 2H); LC-MS: RT = 3.50 min. (M+H)* 402.3. 

[547] Example 473 

Preparation of rf1S^-S42-f 64methvlfphenvnamlno1-2-pvridinvnethoxv^-2.^^ 

1//-inden-1^vnacetic acid 

O 
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[548] An oven-dried flask charged with ethyl {(1S)-5-I2-(6-chloro-2-pyridinyl)ethoxy]-2.3- 
dihydro-1W-inden-1.yl}acetate (Example 471, 100 mg. 0.277 mmol), Pd(OAc)2 (1.3 mg, 
0.01 mmol), 2-(di-f4)utylphosphlno)blphenyl (3.3 mg, 0.02 mmol), and sodium tert- 
butoxide (37.4 mg. 0.39 mmol) was purged with argon. Toluene (1 mL) and AA^nethyl 
aniline (59.6 mg, 0.56 mmol) were added, and the mixture was stinred at 100°C for 18 h. 
The reaction mbdure was then cooled to rt, loaded on an ion-exchange resin column 
(SGX sorbent, Varian, strong cation exchange), and eluted with MeOH followed with NH3 
(IN solution in MeOH). The fractions containing the desired product were combined and 
then concentrated under reduced pressure. The crude ester was then dissolved in a 
mixture of THF (2 mL), H2O (2 mL). and EtOH (1 mL). to which LiOH (26.8 mg, 1.12 
mmol) was added. The reaction mixture was stined at rt for 18 h, concentrated under 
reduced pressure, and then purified by preparative HPLC. The fractions containing the 
desired fractions were concentrated under reduced pressure, and then dissolved in a 
mixture of CH2CI2 and a saturated aqueous solution of NaHCOs. The aqueous phase 
was brought to pH 4 using HCI (1N aqueous solution), the organic layer separated.. dried, 
and then concentrated to give the product (51.4 mg. 46%). ''H NMR (400 MHz, CDCI3) 6 
1.70-1.75 (m. 1H), 2.34-2.43 (m. 2H). 2.70-2.87 (m, 3H). 3.43-3.50 (m. 3H). 3.71 (s. 3H), 
4.32 (t, 2H). 6.41 (d. 1H). 6.66 (d. 1H) 6.75 (s. 1H). 6.79 (d, 1H). 7.03 (d, 1H), 7.25 (d. 
1H). 7.27 (d. 1H). 7.43 (t. 1H), 7.49-7.53 (m. 3H); LC-MS: RT = 2.32 min, (M+H)* 403.3. 

[549] Example 474 



CH3 

[550] A mixture of 2-butanone (6.36 g..88.1 mmol) and ethyl fonnate (6.86 g, 92.6 mmol) 
was added dropwise at O'C to a suspensbn of sodium methoxide (5.00 g. 92.6 mmol) in 
a mixture of EtaO (75 mL) and EtOH (12 mL). resulting in fonnation of a white precipitate. 
Upon complete addition, the reaction mixture was allowed to warm to rt. After 2 h, the 
precipitate was collected by filtiration, washed with Et20 (2 x), and dried under vacuum 
overnight in a dessicator over Drierite, yielding 8.01 g (74%) of tiie tifle compound as a 
white solid. This was used in the following step without further characterization. 



Preparation off sodiunn 2-methvl'3-oxO"1-buten-1-olate 



O ONa* 
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1551] Example 475 

. Preparation off 5.6-d iinethvl-2-oxo-1.2-dihvdro-3-pvridinecarbonitrile 



H 



[552] 2-Cyahoacetamide (Example 474. 6.01 g. 71.51 mmol) and sodium 2-methyl-3- 
oxo-1-buten-1-olate (8.01 g, 65.6 mmol) were added to a solution of piperidine (0.950 g, 
1 1.2 mmol) in water (35 mL) and acetic acid (0.64 mL. 11 mmol). The mixture was 
heated to reflux for 3 h, cooled to rt, and then more acetic add (25 mL) was added, 
resulting in the precipitation of a white solid. The solid was collected by filtration, washed 
witti water (3x). and dried under vacuum, yielding the titie compound (3.23 g. 33%) as an 
off-white solid. NMR (400 MHz, DMSO-de) 5 12.40 (bs, 1H). 7.92 (s, 1H), 2.22 (s, 3H). 
1.96 (s,3H). 

[553] Example 476 

Preparation off S.6-dlmgthvl-2nff>-Dvridinone 

H 

[554] A 1 00 mL Parr reactor was chafed witii 5.6-dimethyl-2-oxo-1 ,2-dihydro-3- 
pyridinecarbonitrile (Example 475. 3.00 g, 20.3 mmol), concentrated hydrochloric acid (18 
mL). and water (18 mL). The reactor was slowly heated to 175"C fDr 9 h and then cooled 
to rt The solution was basified with 1 N NaOH in water and was extracted with EtOAc. 
The combined organic phases were dried (MgS04), filtered, and concentrated in vacuo, 
yielding the title compound (1.21 g, 48%) as an off-white solid. NMR (400 MHz, 
DMSO-dfi) S 11.36 (bs. 1H), 7.18 (d. 1H). 6.04 (d, 1H). Z10 (s. 3H). 1.93 (s, 3H). 
[555] Example 477 

Preparation off 6-chloro-2.3-dimethvipvridine 

CI-^N^CHa 

[556] 5,6<limethyl-2(1H)pyridinone (Example 476. 0.39 g, 3.2 mmol) was suspended in 
phosphorous oxychloride (5.00 mL, 53.6 mmol) and heated to 100X. Then, 
phosphorous pentachloride (4.00 g. 19.2 mmol) was added, and the mixture was heated 
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to 140''C. After 16 h. the mixture was cooled to rt, diluted with CH2CI2 (5 mL), and slowly 
poured into a O'C solution of potassium hydroxide (5 g) and potassium carbonate (5 g) in 
water (100 mL). Upon complete addition, the mixture was allowed to wami to rt and 
stirred for 1 h. The aqueous solution was extracted witii CH2CI2, and the combined 
organics layers were dried (MgS04). filtered, and concentrated in vacuo to provide the 
tiUe compound (0.35 g. 77%) as a brown oil. The material was used in the next step 
without further purification. NMR (400 MHz, CDCI3) 5 7.36 (d, 1H), 7.07 (d, 1H). 2.49 
(s, 3H), 2.27 (s, 3H). 

[557] Example 478 

Preparation of ethvl f6-chloro-3-methA^-2-pvridinvltecetate 

CI^N'^^^-^^Et 

[5581 Following ttie same procedure described for the preparation of ettiyl (6-chloro-2- 
pyridinyl)acetate (Example 469) and starting from 6-chloro-2,3-dimettiylpyridine (0.35 g, 
2.5 mmoi), UDA (5.17 mmol), and di^yl cariiwnate (0.75 mL. 6.2 mmol) in THF (10 mL), 
ttie tiUe compound was obtained (0.15 g, 29%) as a yellow oil. NMR (400 MHz. 
CDCI3): 5 7.42 (d. 1H), 7.15 (d, 1H), 4.18 (q. 2H). 3.84 (s, 2H), 2.29 (s, 3H). 1.27 (t. 3H): 
LC-MS: RT = 2.30 min, (M+H)* 214.2. 

[559] Example 479 • 

Preoaration of eth vl r6-f4wnethoxvphenvn-3^ne«ivl..2-pvridinvnacetata 




[560] Following the same procedure described for Example 472 (Step 1 ) and starting 
from etfiyl (6-chloro-3-melhyl-2-pyridinyl)acetete (Example 478, 0.20 g. 0.94 mmol), 
NaaCOa (0.24 g, 2.24 mmol), 4-mettioxyphenyl boronic add (0.57 g, 3.74 mmol), and 
PdCl2(dppf)CH2Cl2 (0.15 g, 0.19 mmol) in a mixture of toluene (1.50 mL), 1,4-dioxane 
(0.50 mL) and water (0.60 mL). the title compound was obtained (0.25 g, 94%). ^H NMR 
(400 MHz. CD2CI2) 5 7.95 (d, 2H). 7.53 (s, 2H), 6.98 (d. 2H), 4.20 (q. 2H). 3.92 (s. 2H), 
3.86 (s, 3H), 2.33 (s, 3H). 1.29 (t. 3H). 
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[561] 



Example 480 



Preparation of 2-f6-(4-methoxvphenvl)-3-methvl-2-pvridmvnethanol 




CH3 



►H 



H3C. 



[562] Following the same procedure described for the preparation of Example 470 and 
starting from [6-(4-methoxyphenyl)-3-methyl-2-pyridinyl]acetate (Example 479. 0.25 g, 
0.88 mmol), LjBH4(0.88 mL, 2 M in THF. 1.75 mmol) in THF (4.4 mL), the title compound 
was obtained (0.18 g. 84%). NMR (400 MHz. CD2CI2) 6 7.87 (d, 2H). 7.55-7.45 (m. 
2H). 6.98 (d. 2H). 4.18^.08 (m, 2H), 3.85 (s. 3H). 3.06-2.95 (m, 2H), 2.29 (s, 3H). 

[563] Example 481 

Preparation off ethyl ff1S)"542-f6-f4-methoxvphenvn-3-methvl"2-pvridinvnethoxv>- 

2,3<lihvdro-1 W-inden-1 -vDacetate 

^OzEt 



[564] To a solution of 2-[6-<4Hnethoxyphenyl)-3-methyl-2-pyridinyllethanol (Example 480, 
0.15 g, 0.62 mmol) and ethyl [(1S)-5-hydroxy-2,3-dihydro-1H-inden-1-yl]acetate 
(Example 6. 0,11 g. 51 mmol) in THF (2.50 mL) were added triphenylphosphine (0.17 g. 
0.67 mmol) and 1,1'-(azodicart}onyl)-dipiperidine (0.18 g, 67 mmol) under argon. The 
golden yellow mixture was stirred at rt for 18 h, and concentrated under reduced 
pressure. The title compound (0.094 g. 41%) was isolated after silica gel 
chromatography (2:1 hexanes /EtOAc). ^H NMR (400 MHz, CD2CI2) 5 7.96 (d. 2H). 7.53- 
7,45 (m, 2H). 7.05 (d. 1H). 6.96 (d. 2H). 6.8&«.80 (m. 1H), 6.73 (dd. 1H). 4.48 (t 2H). 
4.14 (q, 2H), 3.86 (s, 3H), 3.51 (qt, 1H), 3.30 (t 2H), 2.95-2.78 (m. 2H). 2.71 (dd, 1H), 
2.45-2.33 (m. 5H), 1 .80-1 .70 (m. 1 H), 1 .28 (t, 3H). 
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[5651 Example 482 

Preparation of fMS>-S -f2-f6-f4-methoxvphenvl)-3-methvl-2-pvridinvnethQifY}-9,a- 

dihvdro-1W-inden-1-vnacetic acid 




[56^ Following the procedure described above (Example 472, step 2) arKi starting with 
ethyi ((1 S)-5^2-t6-(4-niethoxyphenyl)-3-methyl-2-pyrldinyl]ethoxy}-2.3-dihydro-1 H4nden- 
1-yl)acetate (Example 481, 90 mg. 0.190 mmol) and LiOH (50 mg. 1.91 mmol) in a 
mixture of THF (4 mL), MeOH (5 mL), and water (2 mL), the title compound was obtained 
(0.052 g. 65%). NMR (400 MHz. CDzCb) 5 7.96 (d. 2H), 7.52-7.45 (m. 2H). 7.09 (d. 
1H). 6.96 (d. 2H). 6.83 (d. 1H). 6.74 (dd. 1H), 4.49 (t 2H), 3.86 (s. 3H). 3.50 (qt. 1H). 3.31 
(t. 2H). 2.96-2.75 (m. 3H). 2.52-Z35 (m, 5H). 1.82-1.73 (m. IH); LC-IVIS: RT = 2.48 min, 
(M+H)* 418.2. 

[567] By using the nnethods described above for Examples 474-482 and by substituting 
the appropriate starting materials, compounds of Formula (Iccc), listed in Table 19 below, 
were simllariy prepared. 

[568] Table 19a 



CO2H 




Ex. No. 






R" 


LCMS 
(M+H) 


RT 

(min) 


483 


H 


iVIe 


H 


312.2 


1.75 


484 


H 


H 


4-Me-Ph 


388.2 


2.64 


485 


H 


H 


4-Ao-Ph 


. 416.2 


2.94 


486 


H 


H 


4-MeO-Ph 


404.1 


2.55 
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Ex. No. 






R" 


LCMS 
(M+H) 


RT 

(min) 


487 


H 


H 




418.1 


2.67 


488 


H 


H 


4-CI-Ph 


408.1 


3.24 


489 


H 


H 


4-F-Ph 


392.1 


2.93 


490 


H 


H 


H 


374.2 


2.69 


491 


H 


H 


cr 


364.1 


2.43 


492 


H 


H 


4-CF3-Ph 


442.2 


4.13 


493 


H 


H 




380.3 


3.19 


494 


H 


H 


oO 


383.3 


2.68 


495 


H 


H 


^ — ^ 


381.3 


2.10 


496 


H 


H 




396.3 


1.91 


497 


Et 


H 


N— O 


446.3 


3.74 


498 


Et 


H 


4-Et-Ph 


430.4 


3.74 


499 


Et 


H 


4-CFrPh 


470.4 


4.35 


500 


H 


Me 


4-Et-Ph 


416.2 


2.85 


501 


H 


Me 


4-CF3-Ph 


456.2 


3.57 


502 


Me 


H 


Et 


340.2 


2.07 


503 


H 


H 


Et 


326.2 


1.94 
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[569] 


Table 19b 

lUPAC Names for Comoounds in Table 19a 


Ex. No. 


lUPAC Name 


483 


2-{(1 S)-5-[2-<3-methy1(2-pyridyl))ethoxy]indanyl}acetic acid, 
trifluoromethanane acetic acid salt 


484 


2-(5-{2-[6-(4-methylphenyl)-2-pyridyl]ethoxy}indanyl)acetic acid 


485 


2-((1 S>-&-{2-{6-(4-acetylphenylX2-pyridyl)]ethoxy}indanyl)acetic acid 


486 


2-((1 S)-5-{2-[6-(4-methoxyphenyt)(2-pyridyl)]ettioxy}indanyl)acetic acid 


487 


2-{5-I2-(6-(2H-benzo[3,4-dl1,3-dioxolan-5-ylK2-pyridyl))ethoxy] 
(1 S)indanyl}acetic acid 


488 


2-<(1 S)-5-{2-[6-(4-chlorophenyl)(2-pyridyl}]ettioxy}indanyl)acetic acid 


489 


2-((1 S)-5-{2-[6-(4-fluorDphenylX2-pyridyi)]ethoxy}indanyl)acetic acid 


490 


2-{(1 S)-5-[2-(6-phenyl(2^)yridyl))ethoxy]indany)}acetic add 


491 


2-{(1 S)-5-[2-(6-(3-furyl)(2-pyridyl))etiioxy]indanyl}acetc acid 


492 


2-((1 S)-5K2K6-(4-trifluoromethylphenylX2-pyridyl)]etho)v}indanyl)ace«c acid 


493 


2-{(1 S)-5-{2-(6-(3-thlenylX2-pyTklyl))ethoxyllndanyl}acefic add 


494 


2-{(1 S)-5-[2-(6-morpi)olii>4-yl(2-pyridyl))ettioxy]indanyl}acetic add 


495 


((1S^5^2-[6K1-piperidinyl>-2-pyridinyl]ethoxy^2.3Klihydro-1HHnden-1-yl) 
acetic add 


496 


2-((1 S)-542K6-(4HrnethylpiperazinylX2-pyridyl)]ethoxy}indanyl)acetic add 


497 


2^5H2-<6-(2H-benzo[3.4Kll1.S<lioxolan-5-ylX2-pyridyl))ethoxyl 
(1 S)indanylK2S)butanoic acid 


498 


(2S)-2-((1 S)-5-{2-I6-{4-ethylphenylX2-pyridyl)]ettioxy}lndanyl)butanoic acid 


499 


(2SV2-{(1S>^24644-<tiffluorx>methyl)DhenvlU2-Dvridvl)^^ 
indanyQbutanoic add 


500 


2-((1 S)-54246-{4-ethylphenyl)-3-methyl(2-pyridyl)lethoxy^^ acid, 
chloride 
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501 



2-[(1S)-5-(243-me%|-6-[4-(trffluoromethyl)phenyl]{2-^^^ 
indanyQacetic acid 



502 



(2S)-2-{(1 S)-5-I2-(5^thyl(2-pyridyl))ethoxy]indanyl}propanoic acid 



503 



2-{(1 S)-5-[2-{5-ethyl(2-pyridyl))ethoxy]jndanyl}acetic acid 



[570] 



Example 504 



Preparation of 4-hvdroxv-3H>ropvlben2enecarbothioamide 



S 




OH 



CH3 



[571] A solution of 4-hydroxy-3-propylbenzonitrile (35.63 g, 0.221 mol) (Example 29 in 
DMF (300 mL) was saturated with hydrogen sulfide at rt (moderate flow over 45 min). 
Temperature was monitored (increase of about 7°C). Diethylamine (45.73 mL. 0.442 
mol) was added to the solution. The temperature rose to lO^'C and the already green 
reaction mixture became darker green. Hydrogen sulfide was passed through the 
solution for another 30 min (at this point the reaction temperature was 40''C). The 
reaction mixture was wanned to 60°C (gaseous evolution noted). Hydrogen sulfide was 
again passed through the solution at GO^'C over 2 h. The reaction mixture was cooled and 
stirred at rt for 54 h, and most of the solvent removed under reduced pressure. The 
resultant residue was partitioned between etiiyl acetate (300 mL) and water (200 mL). 
The organic layer was washed witti water (4 x 100 mL). ttien brine, and dried over sodium 
sulfate, filtered, and concentrated. The resultant orange oil was triturated in hexanes 
(300 mL) and etiier (25 mL) to give a yellow solid (39.97 g, 93%) after drying for 1 h 
under suction. LC/MS m/z 196.1 (M+H)^ RT 2.16 min. ''H NMR (400 MHz, DMSO-c/e) 5 
9.94 (s, 1H), 9.44 (s, 1H). 9.14 (s. 1H). 7.73-7.65 (m. 2H). 6.73 (d. 1H), 2.51-2.47 (m. 2H). 
1.59-1.50 (m. 2H), 0.90 (t. 3H). 
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[5721 



Example 505 



Preparation of 4-(6.7-dihv dro-5H-Pvranor2,3-diri-31thiazol-2-vn-2-oropvlDhenol 



[573] A stirred mixture of a-bromo-5-valerolactone (77% pure; 300 g, 1.3 mol), 4- 
hydroxy-3-propylbenzenecarbothioamlde (229.09 g; 1.2 mol) (Example 504). and 
absolute ethanol (2.5 L) was gradually heated under nitrogen. A significant gas evolution 
occurred. When the latter had slowed, the mixture was brought to reflux. After 16 h at 
reflux, the mixture was cooled to rt, and then concentrated in vacuo. The residue was 
taken-up in 50% dichloromethane/hexanes, filtered, and the solid triturated and washed 
with more of the solvent mixture (700 mL total). After washing with hexanes and drying in 
vacuo, 207 A g (58%) of the title compound were obtained as a yellow solid. The filtrate 
was concentrated in vacuo, and the residue chromatographed on silica gel to afford a 
thick oil containing impure product in which crystals formed. Filtration, trituration, and 
washing of the solid with ethanol afforded 27.6 g (234.7g total; 66.1% yield) of opaque, 
pastel orange crystals, mp 152-154° C; NMR (DMSO-dg): 5 9.86 (broad exchangeable 
s. 1H). 7.5 (d. 1H), 7.4 (dd, 1H). 6.8 (d, 1H), 4.2 (t 2H). 2.7 (t. 2H). 2.5 (t. 2H), 2.0 (m, 
2H). 1.5 (m, 2H), 0.9 (t, 3H); LCMS: RT = 3.0 min, (M+H)" 276. 

[574] Example 506 

Preparation of 2r4-f3 4>romoproDvl)-3H>ropvlphenvn-6-7-dihvdro-S#/.4>vranof2.^ 




CHa 



dlthiazole 




CH3 
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[5751 To a solution of 4-(6.7-dihydn>.5H-pyrano[2.3-d][1,3]thiaajl-2-yl)-2-prDpylphenol 
(560 mg, 2.02 mmol) (Example 505) in DMF (5 mL) were added Cs^COs (0.99 g, 3.03 
mmol) and 1,3-dibromopropane (0.72 mL, 7,07 mmol). The reac^on mixture was stinred 
at rt for 18 h. Water was added, and the ^ueous phase was extracted with EtaO, The 
combined organic phases were dried (Na2S04). tiitered. and concentrated under reduced 
pressure. The residue was purified by silica gel flash chromatography (9:1 hexanes/ 
EtOAc) to give the title compound was a white solid (121 mg, 15 %). NMR (400 MHz, 
CDCI3) 7.68 (d. 1H). 7.65 (dd. 1H), 6.82 (d. 1H). 4.30 (t. 2H), 4.12 (t. 2H), 3.62 (t 2H). 
2.78 (t. 2H). 2.61 (t, 2H). 2.34 (quintet, 2H). 2.11-2.03 (m. 2H), 1.63 (hex. 2H), 0.96 (t. 
3H); LC-MS: RT = 4.05 min, (M+H)* 396.3. 

[576] Example 507 

Preparati on of ethvl fMS>-5-flfdimethvlamino)carfaonothiovnoxvV-2.3-dihvdro-1H- 



inden-1-^tacetate 

O 




CH3 



[577] To a solution of ethyl [(1S)-5-hydroxy-2,3-dihydro-1H-inden-1-yl]acetate (620 mg, 
2.81 mmol) (Example 6) in DMF (20 mL) was added NaH (124 mg, 3.10 mmol, 60% 
dispersion in mineral oil). Once the gaseous evolution had subsided (~ 10 min), 
dimethylthiocarbamoyi chbride (382 mg, 3.10 mmol) was added. The solution was 
stinred at rt for 16 h. then at 60°C for an additional 8 h. The reaction mixture was cooled 
to rt, a saturated solution of NH4CI added, and the aqueous phase was extracted with 
ether. The combined organic phases were dried (Na2S04), filtered, and concentrated 
under reduced pressure. The residue was purified by silica gel flash chromatography (8:1 
hexanes/EtOAc) to give the title compound as a yellowish oil (590 mg, 68 %). NMR 
(400 MHz, CDCI3) 7.16 (d. 1H). 6.90 (s. 1H), 6.84 (dd, 1H), 4.18 (q, 2H). 3.63-3.51 (m. 
1H). 3.46 (s. 3H), 3.30 (s, 3H), 2.98-2.84 (m. 2H), Z78 (dd, 1H), 2.4&-2.37 (m. 2H), 1.85- 
1.75 (m, 1H), 1.29 (t, 3H); LC-MS: RT = 3.18 min, (M+H)* 308.1. 
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[5781 



Example 508 



Preparation of ethvl (hS)-54rfdimethvlamino^carbQnvnsulfanvlV2,3<iihvdro-1H-> 

inden»1 "vHacetate 

O 



[579] Ethyl ({1 S)-54[(dimethylamino)carbonothioyl]oxy}-2.3-dlhydra-1 H-inden-1 - 
yl)acetate (300 mg, 0.98 mmol) (Example 507) was placed in a round-bottom flask under 
a nitrogen atmosphere. The flask was fitted with a condenser and then heated to 280°C 
[extemal temperature] for 8 h with gentle stimng. The flask was then cooled to rt, and the 
oil purified by silica gel flash chromatography (4:1 hexanes/EtOAc) to give ttie title 
compound as a yellow oil (101 mg, 34 %). NMR (400 MHz. CDCI3) 7.33 (s, 1H). 7.26 
(d, 1H), 7.18 (d. 1H), 4.17 (q, 2H). 3.63-3.53 (m, 1H). 3.12-2.98 (broad. 6H), 2.96-2.82 
(m. 2H). 2.77 (dd, 1H). 2.47-2.34 (m, 2H). 1.81-1.71 (m. 1H). 1.29 (t, 3H); LC-MS: RT = 
3.13 min,(M+Hr 308.2. 

[580] Example 509 

Preparation of ethvl rf1S)-54f344^6JKlihvdro-5H-pvranor2,3Knri-31thiazol-2-vh^ 



[581] To a solution of ethyl ((1S)-5-{I(dimethylamino)carbonyl]sulfanyl}-2,3-dihydro-1H- 
inden-1-yl)acetate (130 mg, 0.42 mmol) (Example 508) in DMF (5 mL) was added sodium 
ethoxide (0.63 mU 1-69 mmol, 21% solution in EtOH), and the reaction mixture was 
stirred at rL The solution tumed purple, and after 2 h, the starfing material had been 
consumed. A solution preparation of 2[4-{3-bromopropyl)-3-propylphenyll-6,7-dihydro-5H- 
pyrano{2.3-d]thiazole (119 mg, 0.30 mmol) (Example 506) In DMF (1.5 mL) was added. 
After an additional 2 h of stining at rt. HCi (4 mL, 1N aqueous solution) was added, 
followed by brine. The aqueous phase was extracted with ether, and the combined 




CH3 



proDvlphenoxvlprDDviythto)-2.3-dihvdro-1 H-inden-1 -vllacetate 




CH3 
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organic phases were dried (Na2S04), filtered, and concentrated under reduced pressure. 
The residue was purified by silica gel flash chromatography (8:1 hexanes/EtOAc) to give 
the title compound (55 mg. 33%). NMR (400 MHz, CDCI3) 7.67 (d, 1H), 7.62 (dd, 1H), 
7.21 (s. 1H). 7.15 (d. 1H), 7.07 (d, 1H). 6.77 (d. 1H). 4.30 (t, 2H). 4.17 (q. 2H), 4.08 (t. 
2H). 3.58-3.48 (m. 1H). 3.11 (t. 2H). 2.92-2.73 (m, 2H). 2.77 (t, 2H). 2.72 (dd. 1H), 2.60 (t, 
2H). 2.44-2.32 (m. 2H). 2.16-2.03 (m. 4H). 1.79-1.68 (m, 1H). 1.67-1.57 (m. 2H). 1.28 (t. 
3H), 0.94 (t. 3H): LC-MS: RT = 4.85 min, (M+H)* 552.2. 

[582] Example 510 

Preparation of rMS^-5-(r3-r4-f6.7-dih vdro-5H-Pvranor2.3-diri.31thiazol-2-vh-2- 
propvlphenoxv] propvl>sulfanvi^-Z3-dihvdro-1 H-inden-l-vllacetic acid 



[583] To a solution of ethyl [(rS)-5-({3-{4-(6.7-dihydro-5H-pyiano[2.3-d][1.3]thiazol-2-yl)- 
2-propylphenoxy]propyl}sulfanyl)-2,3-dihydro-m-inden-1-yl]acetate (50 mg. 0.09 mmol) 
(Example 509) in a mixture of THF (2 mL), ethanol (1 mL), and water (2 mL) was added 
LIOH (8.7 mg, 0.36 mmol). The reaction mixture was stined vigorously at rt for 18 h, and 
then it was acidified to pH -2 using HCI (1 M aqueous solution). The aqueous phase was 
extracted with CH2CI2. and the combined organic phases were dried (Na2S04), filtered, 
and concentrated under reduced pressure. The residue was purified by silica gel flash 
chromatography (4:1 hexanes/EtOAc) to give the title compound (18 mg, 38%) as a white 
solid. NMR (400 MHz. CDCI3) 7.64 (d. 1H). 7.62 (dd. 1H). 7.22 (s. 1 H), 7.15 (d, 1H). 
7.08 (d. 1H). 6.75 (d. 1H). 4.31 (t. 2H), 4.15 -4.05 (m. 2H). 3.5ft^.50 (m, 1H). 3.12 (t, 
2H), 2.93-2.80 (m. 2H). 2.78 (t. 2H). 2.78-2.73 (m. 1H). 2.60 (t. 2H). 2.49 (dd. 1H). 2.45- 
2.36 (m. 1H). 2.17-2.06 (m. 4H). 1.81-1.73 (m. 1H), 1.68-1.58 (m, 2H), 0.95 (t 3H); LC- 
MS: RT = 4.54 min, (M+H)* 524.2. 

[584] The compounds of the present invention may be employed in the treatment of 
diabetes, including both type 1 and type 2 diabetes (nonnnsulin dependent diabetes 
mellitus). Such treatment may also delay the onset of diabetes and diabetic 
complications. The compounds may be used to prevent subjects with impaired glucose 
tolerance from proceeding to develop type 2 diabetes. Other diseases and conditions 




,xx> 



o 
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that may be treated or prevented using compounds of the invention in methods of the 
invention include: Maturity-Onset Diabetes of the Young (MODY) (l-lerman, et al., 
Diabetes 43:40, 1994); Latent Autoimmune Diabetes Adult (LADA) (Zimmet, et al., 
Diabetes Med. 11:299, 1994); impaired glucose tolerance (IGT) (Expert Committee on 
Classification of Diabetes Meliitus, Diabetes Care 22 (Supp. 1):S5, 1999); impaired 
festing glucose (IFG) (Charles, et al., Diabetes 40:796, 1991); gestational diabetes 
(Metzger, Diabetes, 40:197, 1991); and metabolic syndrome X. 

[585] The compounds of the present invention may also be effective in such disorders as 
obesity, and in the treatment of atherosclerotic disease, hyperlipidemia. 
hypercholesteremia, low HDL levels, hypertension, cardiovascular disease (including 
atherosclerosis, coronary heart disease, coronary artery disease, and hypertension), 
cerebrovascular disease and peripheral vessel disease. 

[5861 The compounds of the present invention may also be useful for treating 
physiological disorders related to, for example, cell differentiation to produce lipid 
accumulating cells, regulation of Insulin sensitivity and blood glucose levels, which are 
involved in, for example, abnomial pancreatic |3-cell function, insulin secreting tumors 
and/or autoimmune hypoglycemia due to autoantibodies to insulin, autoantibodies to the 
insulin receptor, or autoantibodies that are stimulatory to pancreatic p-cells), macrophage 
differentiation which leads to the fonmation of atherosclerotic plaques, inflammatory 
response, carcinogenesis, hyperplasia, adipocyte gene expression, adipocyte 
diffierentiation, reduction in the pancreatic p-cell mass, insulin secretion, tissue sensitivity 
to insulin, liposarcoma cell growth, polycystic ovarian disease, chronic anovulation, 
hyperandrogenism, progesterone production, steroidogenesis, redox FX)tential and 
oxidative stress in cells, nitric oxide synthase (NOS) production, increased gamma 
glutamyl transpeptidase, catalase, plasma triglycerides. HDL, and LDL cholesterol levels, 
and the like. 

[587] Compounds of the invention may also be used in methods of the invention to treat 
secondary causes of dial)etes (Expert Committee on Classification of Diabetes Meliitus, 
Diabetes Care 22 (Supp. 1):S5, 1999). Such secondary causes include glucocorticoid 
excess, growth hormone excess, pheochromocytoma, and drug-induced diabetes. Drugs 
that may induce diat>etes include, but are not limited to, pyriminil, nicotinic acid, 
glucocorticoids, phenytoin, thyroid hormone, p-adrenergic agents, a-interferon and drugs 
used to treat HIV infection. 

[588] The compounds of the present invention may be used alone or in combination with 
additional therapies and/or compounds known to those skilled in the art in the treatment 
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of diabetes and related disorders. Alternatively, the methods and compounds described 
herein may be used, partially or completely, in combination therapy. 

[5891 The compounds of the invention may also be administered in combination with 
other known therapies for the treatment of diabetes, including PPAR agonists, 
sulfonylurea drugs, non-sulfonylurea secretagogues, a-glucosidase inhibitors, insulin 
sensitizers, insulin secretagogues, hepatic glucose output lowering compounds, insulin 
and anti-obesity drugs. Such therapies may be administered prior to, concunnently with or 
following administration of the compounds of the invention. Insulin includes both long and 
short acting forms and formulations of insulin. PPAR agonist may include agonists of any 
of the PPAR subunits or combinations thereof. For example, PPAR agonist may include 
agonists of PPAR-a, PPAR-^, PPAR-^ or any combination of two or three of the subunits 
of PPAR. PPAR agonists include, for example, rosiglitazone and pioglitazone. 
Sulfonylurea drugs include, for example, glyburide. glimepiride, chlorpropamide, and 
glipizide, a-glucosidase inhibitors that may be useful In treating diabetes when 
administered with a compound of the invention include acarbose, migl'itol and voglibose. 
Insulin sensitizers that may be useful in treating diabetes include thiazolidinediones and 
non-thiazolidinediones. Hepatic glucose output lowering compounds that may be useful 
in treating diabetes when administered with a compound of ttie invention include 
metfomiin, such as Glucophage and Glucophage XR. Insulin secretagogues that may be 
useful in treating diabetes when administered with a compound of the invention include 
sulfonylurea and non-sulfonylurea drugs: GLP-1. GIP, secretin, nateglinide. meglitinide, 
repaglinide, glibenclamide, glimepiride, chlorpropamide, glipizide. GLP-1 includes 
derivatives of GLP-1 witii longer half-lives than native GLP-1, such as, for example, fatty- 
acid derivatized GLP-1 and exendin. In one embodiment of the invention, compounds of 
the invention are used in combination with insulin secretagogues to increase the 
sensitivity of pancreatic p-cells to the insulin secretagogue. 

[590] Compounds of the invention may also be used in methods of the invention in 
combination with anti-obesity drugs. Anti-obesity drugs include p-3 agonists, CB-1 
antagonists, appetite suppressants, such as, for example, sibutramine (Meridia), and 
lipase inhibitors, such as, for example, oriistat (Xenical). 

[591] Compounds of tiie invention may also be used in methods of tiie invention in 
combination with drugs commonly used to treat lipid disorders in diabetic patients. Such 
dmgs include, but are not limited to, HMG-CoA reductase inhibitors, nicotinic acid, bile 
add sequestrants, and fibric acid derivatives. Compounds of tiie invention may also be 
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used in combination with anti-hypertensive drugs, such as, for example, p-blockers and 
ACE inhibitors. 

[592] Such co-tiierapies may be administered in any combination of two or more drugs 
(e.g., a compound of the invention in combination with an insulin sensitizer and an anti- 
obesity drug). Such co-therapies may be administered in the form of pharmaceutical 
compositions, as described above. 

[593] As used herein, various terms are defined below. 

[594] When introducing elements of the present invention or the preferred 
embodiment(s) thereof, \he articles "a," "an," "tiie," and "said" are intended to mean ttiat 
there are one or more of the elements. The terms "comprising," "including," and "having" 
are intended to be inclusive and mean ttiat tiiere may be additional elements otiier tiian 
the listed elements. 

[595] Tiie temri "subject as used herein includes mammals (e.g.. humans and animals). 

[596] The term "treatinent" includes any process, action, application, therapy, or the like, 
wherein a subject, including a human being, is provided medical aid with the object of 
improving the subject's condition, diretOy or indirecHy, or slowing the progression of a 
condition or disorder in the subject 

[597] The tenn "combination ttierapy" or "co-therapy* means the administration of two or 
more therapeutic agents to treat a diabetic condition and/or disorder. Such administration 
encompasses conadministration of two or more therapeutic agents in a substantially 
simultaneous manner, such as in a single capsule having a fixed ratio of active 
ingredients or in multiple, separate capsules for each inhibitor agent. In addition, such 
administration encompasses use of each type of therapeutic agent in a sequential 
manner. 

[598] The phrase "ttierapeutically effective" means the amount of each agent 
administered tiiat will achieve the goal of improvement In a diabetic condition or disorder 
severity, while avoiding or minimizing adverse side effects associated with the given 
therapeutic treatment 

[599] The temi "pharmaceutically acceptable" means that the subject item is appropriate 
for use in a phamiaceutical product. 

[600] Based on well known assays used to determine ttie efficacy for tineabnent of 
conditions identified above in mammals, and by comparison of tiiese results with the 
results of known medicaments that are used to treat these conditions, the effective 
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dosage of the compounds of this invention can readily be determined for treatment of 
each desired indication. The amount of the active ingredient (e.g., compounds) to be 
administered in the treatment of one of these conditions can vary widely according to 
such considerations as the particular compound and dosage unit employed, the mode of 
administration, the period of treatment, the age and sex of the patient treated, and the 
nature and extent of the condition treated. 

[601] The total amount of the active ingredient to be administered may generally range 
from about 0.0001 mg/kg to about 200 mg/kg, and preferably from about 0.01 mg/kg to 
about 200 mg/kg body weight per day. A unit dosage may contain from about 0.05 mg to 
about 1500 mg of active ingredient and may be administered one or more times per day. 
The daily dosage for administration by injection, including intravenous, inti^muscular, 
subcutaneous, and parenteral injections, and use of infusion techniques may be firom 
about 0.01 to about 200 mg/kg. The daily rectal dosage regimen may be from 0.01 to 
200 mg/kg of total body weight The transdermal concentration may be that required to 
maintain a daily dose of from 0.01 to 200 mg/kg. 

[602] Of course, the specific initial and continuing dosage regimen for each patient will 
vary according to the nature and severity of the condition as determined by the attending 
diagnostician, the activity of the specific compound employed, the age of the patient, the 
diet of the patient, time of administanation, route of administration, rate of excretion of the 
drug, drug combinations, and the like. The desired mode of treatment and number of 
doses of a compound of the present invention may be ascertained by those skilled in the 
art using conventional treatment tests. 

[603] The compounds of this invention may be utilized to achieve the desired 
phamnacological effect by administiation to a patient in need thereof in an appropriately 
formulated pharmaceutical composition. A patient, for the purpose of this invention, is a 
mammal, including a human, in need of fa^tment for a particular condition or disease. 
Therefore, the present invention includes pharmaceutical compositions which are 
comprised of a phamnaceutically acceptable carrier and a therapeutically effective amount 
of a compound. A pharmaceuticalty acceptable carrier is any canier which is relatively 
non-toxic and innocuous to a patient at concenti^tions consistent with effective activity of 
the active ingredient so that any side effects ascribable to the carrier do not vitiate tiie 
t>eneficial effects of the active ingredient A therapeutically effective amount of a 
compound is tiiat amount which produces a result or exerts an influence on the particular 
condition being treated. The compounds described herein may be administered with a 
pharmaceutically-acceptable carrier using any effective conventional dosage unit forms, 
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including, for example, immediate and timed release preparations, orally, parenterally, 
topically, or the like. 

[604] For oral administration, the compounds may be formulated into solid or liquid 
preparations such as, for example, capsules, pills, tablets, troches, lozenges, melts, 
powders, solutions, suspensions, or emulsions, and may be prepared according to 
rnethods known to the art for the manufacture of phannaceutical compositions. The solid 
unit dosage forms may be a capsule which can be of the ordinary hard- or soft-shelled 
gelatin type containing, for example, surfactants, lubricants, and inert fillers such as 
lactose, sucrose, calcium phosphate, and com starch. 

[605] In another embodiment, the compounds of this invention may be tableted with 
conventional tablet bases such as lactose, sucrose, and cornstarch in combination with 
binders such as acacia, cornstarch, or gelatin; disintegrating agents intended to assist the 
break-up and dissolution of the tablet following administration such as potato starch, 
alginic acid, com starch, and guar gum; lubricants intended to improve the flow of tablet 
granulation and to prevent the adhesion of tablet material to the surfaces of the tablet 
dies and punches, for example, talc, stearic acid, or magnesium, calcium or zinc stearate; 
dyes; coloring agents; and flavoring agents intended to enhance the aesthetic qualities of 
the tablets and make them more acceptable to the patient Suitable excipients for use in 
oral liquid dosage forms include diluents such as water and alcohols, for example, 
ethanol. benzyl alcohol, and polyethylene alcohols, either with or without the addition of a 
pharmaceuticaily acceptable surfactant suspending agent or emulsifying agent Various 
other materials may be present as coatings or to othenMse modify the physical form of 
the dosage.unit. For instance tablets, pills or capsules may be coated with shellac, sugar 
or both. 

[606| Dispersible powders and granules are suitable for the preparation of an aqueous 
suspension. They provide the active ingredient in admixture witfi a dispersing or wetting 
agent, a suspending agent and one or more preservatives. Suitable dispersing or 
wetting agents and suspending agents are exemplified by tiiose already mentioned 
above. Additional excipiente, for example, tiiose sweetening, flavoring and coloring 
agents described above.' may also be present 

[607] The pharmaceutical compositions of tills invention may also be in the form of oil-in- 
water emulsions. The oily phase may be a vegetable oil such as liquid paraffin or a 
mixture of vegetable oils. Suitable emulsifying agents may be (1 ) naturally occuning 
gums such as gum acacia and gum ti^acantti, (2) naturally occuning phosphatides such 
as soy bean and ledttiin, (3) esters or partial esters derived from fatty acids and hexitol 
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anhydrides, for example, sorbitan monooleate, and (4) condensation products of said 
partial esters with ethylene oxide, for example, polyoxyethylene sorbitan monooleate. 
The emulsions may also contain sweetening and flavoring agents. 

[608] Oily suspensions may be formulated by suspending the active ingredient in a 
vegetable oil such as, for example, arachis oil, olive oil. sesame oil, or coconut oil; or in a 
mineral oil such as liquid paraffin. The oily suspensions may contain a thickening agent 
such as, for example, beeswax, hard paraffin, or cetyl alcohol. The suspensions may 
also contain one or more preservatives, for example, ethyl or n-propyl p- 
hydroxyt)enzoate; one or more coloring agents; one or more flavoring agents; and one or 
more sweetening agents such as sucrose or saccharin. 

[609] Symps and elixirs may be formulated with sweetening agents such as, for 
example, glycerol, propylene glycol, soric>itol, or sucrose. Such formulations may also 
contain a demulcent, and preservative, flavoring and coloring agents. 

[610] The compounds of this invention may also be administered parenterally, that is, 
subcutaneously, intravenously, intramusculariy, or interperitoneally, as injectable dosages 
of the compound in a physiologically acceptable diluent with a phamnaceutical carrier 
which may be a sterile liquid or mixture of liquids such as water, saline, aqueous dextrose 
and related sugar solutions; an alcohol such as ethanol. isopropanol, or hexadecyl 
alcohol; glycols such as propylene glycol or polyethylene glycol; glycerol ketals such as 
2,2-<limethyi-1,1-<lioxolan&4-methanol, ethers such as poly(ethyleneglycol) 400; an oil; a 
fatly add; a fatty add ester or glyceride; or an acetylated fatty add glyceride with or 
without the addition of a pharmaceutically acceptable surfactant such as a soap or a 
detergent, suspending agent such as pectin, cartx>mers, methycellulose, 
hydroxypropylmethylcellulose, or cartx>xymethylcellulose. or emulsifying agent and other 
pharmaceutical adjuvants. 

[61 1] lllusbrative of oils which can be used in the parenteral fomnulations of ttiis invention 
are those of petroleum, animal, vegetable, or synthetic origin, for example, peanut oil, 
soybean oil, sesame oil, cottonseed oil, com oil, olive oil, petrolatum, and mineral oil. 
Suitable fatty adds include oleic add, stearic acid, and isostearic acid. Suitable fatty add 
esters are, for example, ethyl oleate and Isopropyl myristate. Suitable soaps indude fatty 
alkali metal ammonium, and triethanolamine salts and suitable detergents include 
cationic detergents, for example, dimetiiyl dialkyi ammonium halides, alkyi pyridinium 
halides, and alkylamine acetates; anionic detergents, for example, alkyi, aryl, and olefin 
sulfonates, alkyi, olefin, ether, and monoglyceride sulfates, and sulfosucdnates; nonionic 
detergents, for example, fatty amine oxides, fatty add alkanolamides, and 
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polyoxyethylenepolypropylene copolymers; and amphoteric detergents, for example, 
alkyl-beta-aminopropionates, and 2-alkylimidazoline quartemary ammonium salts, as well 
as mixtures. 

[612] The parenteral compositions of this invention may typically contain from about 
0.5% to about 25% by weight of the active ingredient in solution. Preservatives and 
buffers may also be used advantageously. In order to minimize or eliminate irritation at 
the site of injection, such compositions may contain a non-ionic surfactant having a 
hydrophile-lipophile balance (HLB) of from about 12 to about 17. The quantity of 
surfactant in such fomnulation ranges fiiom about 5% to about 15% by weight. The 
surfactant can be a single component having the above HLB or can be a mixture of two or 
more components having the desired HLB. 

[613] Illustrative of surfactants used in parenteral formulations are the class of 
polyethylene sorbifan fatty acid esters, for example, sortitan monooleate and the high 
molecular weight adducts of ethylene oxide with a hydrophobic base, formed by the 
condensation of propylene oxide with propylene glycol. 

[614] The pharmaceutical compositions may be in the form of sterile injectable aqueous 
suspensions. Such suspensions may be fomiulated according to known methods using 
suitable dispersing or wetting agents and suspending agents such as, for example, 
sodium carboxymethylcellulose, methylcellulose, hydroxypropylmethyl-cellulose, sodium 
alginate, polyvinylpynrolidone, gum tragacanth and gum acacia; dispersing or wetting 
agents which may be a naturally occuning phosphatide such as lecithin, a condensation 
product of an alkylene oxide with a fatty acid, for example, polyoxyethylene stearate. a 
condensation product of ethylene oxide with a long chain aliphatic alcohol, for example,* 
hepfadecaethyleneoxycefanol, a condensation product of ethylene oxide with a partial 
ester derived fomi a fatty add and a hexitol such as polyoxyethylene sorbitol monooleate, 
or a condensation product of an ethylene oxide with a partial ester derived from a fatty 
add and a hexitol anhydride, for example polyoxyethylene soriDrtan monooleate. 

[615] The sterile injedable preparation may also be a sterile injectable solution or 
suspension in a non-toxic parenterally accepfable diluent or solvent. Diluents and 
solvents that may be employed are, for example, water. Ringer's solution, and isotonic 
sodium chloride solution. In addition, sterile fixed oils are conventionally employed as 
solvents or suspending media. For this purpose, any bland, fixed oil may be employed 
induding synthetic mono or diglycerides. In addition, fatty adds such as oleic acid may 
be used in the preparation of injecfables. 
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[616] A composition of the invention may also be administered in the fonm of 
suppositories for rectal administration of the drug. These compositions may be prepared 
by mixing the drug (e.g., compound) with a suitable non-imtation excipient which is solid 
at ordinary temperatures but liquid at the rectal temperature and will therefore melt in the 
rectum to release the drug. Such material are, for example, cocoa butter and 
polyethylene glycol. 

[617] Another formulation employed in the methods of the present invention employs 
transdemial delivery devices ("patches"). Such transdennal patches may be used to 
provide continuous or discontinuous infusion of the compounds of the present invention in 
controlled amounts. The construction and use of transdennal patches for the delivery of 
phanmaceutical agents is well known in the art (see, e.g., U.S. Patent No. 5,023,252, 
incorporated herein by reference). Such patches may be constructed for continuous, 
pulsatile, or on demand delivery of pharmaceutical agents. 

[618] It may be desirable or necessary to introduce the pharmaceutical composition to 
the patient via a mechanical delivery device. The construction and use of mechanical 
delivery de>nces for the delivery of pharmaceutical agents is well known in the art For 
example, direct techniques for administering a drug directiy to the brain usually involve 
placement of a drug delivery catheter into ttie patient's ventricular system to bypass the 
blood-brain banier. One such implantable delivery system, used for the transport of 
agents to specific anatomical regions of the body, is described in U.S. Patent No. 
5,011,472, incorporated herein by reference. 

[619] The compositions of the invention may also contain other conventional 
pharmaceutically acceptable compounding ingredients, generally referred to as caniers or 
diluente, as necessary or desired. Any of the compositions of this invention may be 
preserved by the addition of an antioxidant such as ascorbic acid or by other suitable 
preservatives. Conventional procedures for preparing such compositions in appropriate 
dosage forms can be utilized. 

[620] Commonly used pharmaceutical ingredients which may be used as appropriate to 
formulate the composition for its intended route of administration include: acidifying 
agents, for example, but are not limited to, aceta'c acid, citric acid, fumaric acid, 
hydrochloric acid, nitric acid; and alkalinizing agents such as, but are not limited to, 
ammonia solution, ammonium carbonate, diethanolamine, monoethanolamine, potassium 
hydroxide, sodium borate, sodium cart)onate, sodium hydroxide, triethanolamine, 
trolamine. 
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[621] Other pharmaceutical ingredients include, for example, but are not limited to. 
adsorl)ents (e.g., powdered cellulose and activated charcoal); aerosol propellants (e.g., 
carbon dioxide, CCI2F2, F2CIC-CCIF2 and CCIF3); air displacement agents (e.g., nitrogen 
and argon); antifungal preservatives (e.g., benzoic add, butylparaben. ethylparaben, 
methylparaben, propylparaben, sodium benzoate); antimicrobial preservatives (e.g., 
benzalkonium chloride, benzethonlum chloride, benzyl alcohol, cetylpyridinium chloride, 
chlorobutanol, phenol, phenylethyl alcohol, phenylmercuric nitrate and thimerosal); 
antioxidants (e.g., ascortjic add, asoorbyl palmitate. butylated hydroxyanisole, butylated 
hydroxytoluene. hypophosphorus acid, monothioglycerol, propyl gallate, sodium 
ascorbate. sodium bisulfite, sodium fbmialdehyde sulfoxylate, sodium metabisulfite); 
binding materials (e.g., block polymers, natural and synthetic rubber, polyacrylates, 
polyurethanes, silicones and styrene-butadiene copolymers); buffering agents (e.g., 
potassium metaphosphate, potassium phosphate monobasic, sodium acetate, sodium 
dtrate anhydrous and sodium dtrate dihydrate); carrying agents (e.g., acacia syrup, 
aromatic syrup, aromatic elixir, cherry syrup, cocoa syrup, orange syrup, syrup, com oil, 
mineral oil, peanut oil, sesame oil, bacteriostatic sodium chloride injection and 
bacteriostatic water for injection); chelating agents (e.g., edetate disodium and edetic 
acid); colorants (e.g.. FD&C Red No. 3. FD&C Red No. 20. FD&C Yellow No. 6. FD&C 
Blue No. 2. D&C Green No. 5, D&C Orange No. 5, D&C Red No. 8, caramel and fenic 
o)dde red); darifying agents (e.g., bentonite); emulsifying agents (but are not limited to, 
acada, cetomacrogol, cetyl alcohol, glyceryl monostearate, lecithin, sorbitan monobleate, 
polyethylene 50 stearate); encapsulating agents (e.g., gelatin and cellulose acetate 
phthalate); flavorants (e.g., anise oil, cinnamon oil, cocoa, menthol, orange oil, 
peppennint oil and vanillin); humectants (e.g., glycerin, propylene glycol and soribitol); 
levigating agents (e.g., mineral oil and glycerin); oils (e.g., arachis oil, mineral oil, dive oil, 
peanut oil. sesame oil and vegetable oil); ointment bases (e.g., lanolin, hydrophilic 
ointment, polyethylene glycol ointment, petrolatum, hydrophilic petrolatum, white 
ointment, yellow ointment, and rose water ointment); penetration enhancers (transdermal 
delivery) (e.g., monohydroxy or polyhydroxy alcohols, saturated or unsaturated fatty 
alcohols, saturated or unsaturated fatty esters, saturated or unsaturated dicartx)xylic 
adds, essential oils, phosphatidyl derivatives, cephalin, terpenes, amides, etiiers, 
ketones and ureas); plastidzers (e.g., dietiiyl phttialate and glycerin); solvents (e.g., 
alcohol, com oil. cottonseed oil. glycerin, isopropyl alcohol, mineral oil, oleic add, peanut 
oil, purified water, water for injection, sterile water for injection and sterile water for 
inigation); stiffening agents (e.g.. cetyl alcohol, cetyl esters wax, microcrystalline wax. 
paraffin, stearyl alcohol, white wax and yellow wax); suppository bases (e.g.. cocoa butler 
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and polyethylene glycols (mixtures)); surfactants (e.g., ben2alkonium chloride, nonoxynol 
10, oxtoxynol 9, polysorii)ate 80, sodium lauryl sulfate and sorbitan monopalmitate); 
suspending agents (e.g., agar, t>entonite, caribomers, cartx)xymethylcellulose sodium, 
hydroxyethyl cellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose, kaolin, 
methylcellulose, tragacanth and veegum); sweetening e.g., aspartame, dextrose, 
glycerin, mannitol, propylene glycol, saccharin sodium, sorbitol and sucrose); tablet anti- 
adherents (e.g., magnesium stearate and talc); tablet binders (e.g., acacia, alginic acid, 
carboxymethyicellulose sodium, compressible sugar, ethylcellulose, gelatin, liquid 
glucose, methylcellulose, povidone and pregelatini2sed.starch); tablet and capsule diluents 
(e.g., dibasic calcium phosphate, kaolin, lactose, mannitol, microcrystalline cellulose, 
powdered cellulose, precipitated calcium carix)nate, sodium carbonate, sodium 
phosphate, sorbitol and starch); tablet coating agents (e.g., liquid glucose, hydroxyethyl 
cellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose. methylcellulose, 
ethylcellulose, cellulose acetate phthalate and shellac); tablet direct compression 
excipients (e.g., dibasic calcium phosphate); tablet disintegrants (e.g., alginic acid. 
cari[>oxymethylcellulose calcium, microcrystalline cellulose, polacrillin potassium, sodium 
alginate, sodium starch glycollate and starch); tablet glidants (e.g., colloidal silica, com 
starch and talc); tablet lubricants (e.g., calcium stearate, magnesium stearate, mineral oil, 
stearic acid and zinc stearate); tablet/capsule opaquants (e.g., titanium dioxide); tablet 
polishing agents (e.g., camuba wax and white wax); thickening agents (e.g., beeswax, 
cetyl alcohol and paraffin); tonicity agents (e.g., dextrose and sodium chloride); viscosity 
increasing agents (e.g., alginic acid, bentonite, carbomers, carboxymethyicellulose 
sodium, methylcellulose, povidone, sodium alginate and tragacanth); and wetting agents 
(e.g., heptadecaethylene oxycetanol, lecithins, polyethylene sorit>itol monooleate, 
polyoxyethylene sorbitol monooleate, and polyoxyethylene stearate). 

[622] The compounds described herein may be administered as the sole pharmaceutical 
agent or in combination with one or more other pharmaceutical agents where the 
combination causes no unacceptable adverse effects. For example, the compounds of 
this invention can be combined with known anti-obesity, or with known antidiabetic or 
other indication agents, and the like, as well as with admixtures and combinations thereof. 

[623] The compounds described herein may also be utilized, in free base form or in 
compositions, in research and diagnostics, or as analytical reference standards, and the 
like. Therefore, the present invention includes compositions which are comprised of an 
inert carrier and an effective amount of a compound identified by the methods described 
herein, or a salt or ester thereof. An inert canier is any material which does not interact 
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with the compound to be carried and which lends support, means of conveyance, bullc. 
traceable material, and the like to the compound to be carried. An effective amount of 
compound is that amount which produces a result or exerts an influence on the particular 
procedure being performed. 

[624] Fonmulations suitable for subcutaneous, intravenous, intramuscular, and the like; 
suitable pharmaceutical carriers; and techniques for formulation and administration may 
be prepared by any of the methods well known in the art {see, e.g.. Remington's 
Pharmaceutical Sciences. Mack Publishing Co.. Easton, Pa., 20^ edition. 2000). 

[625] The following examples are presented to illustrate the invention described herein, 
but should not be construed as limiting the scope of the invention in any way. 

[626] Capsule Fomnulation 

A capsule formula is prepared finom: 

Compound of this invention 1 0 mg 

Starch 109 mg 

Magnesium stearate 1 mg 

The componente are blended, passed through an appropriate mesh sieve, and filled into 
hard gelatin capsules. 

[627] Tablet Formulation 



A tablet is prepared from: 

Compound of this invention 25'mg 

Cellulose, microcrystalline 200 mg 

Colloidal silicon dioxide 10 mg 

Stearic acid 5.0 mg 



The ingredients are mixed and compressed to form tablets. Appropriate aqueous and 
non-aqueous coatings may be applied to increase palatobllity, improve elegance and 
stability or delay absorption. 
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[628] Sterile IV Solution 

A mg/mL solution of the desired compound of this invention is made using sterile, 
injectable water, and the pH is adjusted If necessary. The solution is diluted for 
administration with sterile 5% dextrose and is administered as an IV infusion. 

[629] Intramuscular suspension 

The following intramuscular suspension is prepared: 



Compound of this invention 50 pg/mL 

Sodium carboxymethylcellulose 5 mg/mL 

TWEEN 80 4 mg/mL 

Sodium chloride 9 mg/mL 

Benzyl alcohol 9 mg/mL 



The suspension is administered intramusculariy. 
[630] Hard Shell Capsules 

A large number of unit capsules are prepared by filling standard two-piece hard galantine 
capsules each with powdered active ingredient 150 mg of lactose, 50 mg of cellulose, 
and 6 mg of magnesium stearate. 

[631] Soft Gelatin Capsules 

A mixture of active ingredient in a digestible oil such as soyt)ean oil, cottonseed oil, or 
olive oil is prepared and injected by means of a positive displacement pump into molten 
gelatin to fonn soft gelatin capsules containing the active ingredient. The capsules are 
washed and dried. The active ingredient can be dissolved in a mixture of polyethylene 
glycol, glycerin and sorbitol to prepare a water misdble medicine mix. 

[632] Immediate Release Tablets/Capsules 

These are solid oral dosage forms made by conventional and novel processes. These 
units are talcen orally without water for immediate dissolution and delivery of the 
medication. The active ingredient is mixed in a liquid containing ingredient such as sugar, 
gelatin, pectin, and sweeteners. These liquids are solidified into solid tablets or caplets 
by freeze drying and solid state extraction fechriiques. The dmg compounds may be 
compressed with viscoelastic and themnoelastic sugars and polymers or effervescent 
components to produce porous matrices intended for immediate release, without the 
need of water. 
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[633] It should be apparent to one of ordinary skill in the art that changes and 
modifications can be made to this invention without departing from the spirit or scope of 
the invention as it is set forth herein. 

EVALUATION OF COMPOUNDS 

[634] Demonstration of the activity of the compounds of the present invention may be 
accomplished through in vitro, ex vivo, and in vivo assays that are well known in the art 
For example, to demonstrate the efficacy of a phamiaceutical agent for the treatment of 
diabetes and related disorders such as Syndrome X, impaired glucose tolerance, 
impaired testing glucose, and hyperinsulinemia or atherosclerotic disease and related 
disorders such as hypertriglyceridemia and hypercholesteremia, the following assays may 
be used. 

Insulin Receptor Binding in 3T3-L1 Cells Treated with Compounds 

[635] 3T3-L1 cells were seeded at 9300 cells per well in Costar flat bottom TO and 
incubated for 1 week until they were 2 days post-confluent (e.g., ceHs have reached 
maximum density). The cells were then treated for 2 days with differentiation media 
(Dulbecco's Modified Eagle Medium (DMEM),100 pg/ml Penicillin/Streptomycin, 2 mM L- 
Glutamine, 10% Fetal Bovine Serum) containing 0.5 pM human Insulin-like Growth Factor 
(IGF-1) and test compounds. After treatment, the media was replaced with differentiation 
media, and the cells were incubated for 4 days. The cells were then assayed for insulin 
receptor activity. After washing the cells with buffer, they were incubated with 0.1 nM ^^1- 
insulin and {+/-) 100 nM unlabeled insulin, and incubated at rt for 1 hour. The cells were 
then washed 3x with buffer, dissolved with 1 N NaOH. and counted on a gamma counter. 
An EC50 value was determined if a plateau was attained and percent maximum 
stimulation was assessed. 

In Vivo Assays 

Method for Measuring Blood Glucose Levels 

[636] db/db mice (obtained from Jackson Laboratories, Bar Harbor, ME) are bled (by 
either eye or tail vein) and grouped according to equivalent mean blood glucose levels. 
They are dosed orally (by gavage in a pharmaceutically acceptable vehicle) with the test 
compound once dally for 14 days. At this point, the animals are bled again by eye or tall 
vein and blood glucose levels are detemiined. In each case, glucose levels are 
measured with a Glucometer Bite XL (Bayer Corporation, Elkhart, IN). 
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Method for Measuring Triglyceride Levels 

[637] hApoM mice (obtained from Jackson Laboratories, Bar Harbor, ME) are bled (by 
either eye or tail vein) and grouped according to equivalent mean semm triglyceride 
levels. They are dosed orally (by gavage in a phanmaceutlcally acceptable vehicle) with 
the test compound once daily for 8 days. The animals are then bled again by eye or tail 
vein, and serum triglyceride levels are detemnined. In each case, triglyceride levels are 
measured using a Technicon Axon Autoanalyzer (Bayer Corporation. Tanytown, NY). 

Method for Measuring HDL-Cholesterol Levels 

[638] To detemnine plasma HDL-cholesterol levels, hApoAl mice are bled and grouped 
with equivalent mean plasma HDL-cholesterol levels. The mice are orally dosed once 
daily with vehicle or test compound for 7 days, and then bled again on day 8. Plasma is 
analyzed for HDL-cholesterol using the Synchron Clinical System (CX4) (Beckman 
Coulter. Fullerlon, CA). 

Method for Measuring Total Cholesterol, HDL-Cholesterol, Triglycerides, and 
Glucose Levels 

[639] In another in vivo assay, obese monkeys are bled, then orally dosed once dally 
with vehicle or test compound for 4 weeks, and then bled again. Serum is analyzed for 
total cholesterol, HDL-cholesterol, triglycerides, and glucose using the Synchron Clinical 
System (CX4) (Beckman Coulter, Fullerton, CA). Lipoprotein subclass analysis is 
performed by NMR spectroscopy as described by Oliver et al., (Proc. Natl. Acad. Sci. 
USA 98:5306-5311, 2001). 

Method for Measuring an Effect on Cardiovascular Parameters 

[640] Cardiovascular parameters (e.g., heart rate and blood pressure) are also 
evaluated. SHR rats are orally dosed once daily with vehicle or test compound for 2 
weeks. Blood pressure and heart rate are detemiined using a tail-cuff method as 
described by Grinsell et al.. (Am. J. Hypertens. 13:370-375, 2000). In monkeys, blood 
pressure and heart rate are monitored as described by Shen et al., (J. Pharmacol. Exp. 
Therap. 278:1435-1443, 1996). 

Evaluation of Compound Efficacy on the Reduction of Body Weight in Diet-lnduced 
OI>ese Mice 

[641] The purpose of this protocol is to detiennlne the effect of chronic administration of a 
compound on the body weight of mice made obese by exposure to a 45% kcal/g high fat 
diet for more than 10 weeks. The body weight of mice selected for these studies is 
generally higher than three standard deviations from the weight of a control group of mice 
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fed Standard low fat (5^% fat) mouse chow. Diet-induced ol>ese (DiO) animals have 
been used frequently In the detennination of compound efficacy in the reduction of body 
weight (see, e.g.. Brown, et al., Brit. J. Phamiacol. 132: 1898-1 904, 2001; Guerre-Millo, et 
al. J. Biol. Chem. 275(22): 16638-42. 2000; Han, et aL, Intl. J. Obesity and Related 
Metabolic Disorders 23(2):174-79, 1999; Sunwit, et al., Endocrinol, 141(10):3630-37. 
2000). 

[642] This animal model has been successfully used in the identification and 
characterization of the efficacy profile of compounds that are or have been used in the 
management of body weight in obese humans {see, e.g., Brown, et al., 2001; Guenre- 
Millo, et al., 2000; Han, et al., 1999). 

[643] A typical study includes 60-80 male C57bl/J6 mice (n = 10/treatment group) with an 
average body weight of approximately 45 g. Mice are kept in standard animal rooms 
under controlled temperature and humidity and a 12 hour/12 hour light/dari^ cycle. Water 
and food are continuously available. Mice are individually housed. Animals are sham 
dosed with study vehicle for at least four days before the recording of two-day baseline 
measurements of body weight and 24-hour food and water consumption. Mice are 
assigned to one of 6-8 treatment groups based upon their body weight on baseline. The 
groups are set up so that the mean and standard enror of the mean of body weight are 
similar. 

[644] Animals are orally gavaged (5 ml/kg) daily before the dark phase of the light/daric 
cyde for a pr&Kietemriined number of days (typically 8-14 days) with their assigned 
dose/compound. Compounds are typically dosed at 5 orlO mg/kg p.o. q.d. Body weight, 
and food and water consumption areineasured. Data Is analyzed using appropriate 
statistics following the research design. Compounds are considered to be active if a 
statistically significant reduction in weight is observed for the treated animals, relative to 
vehicle-treated control animals. 

[645] The structures, materials, compositions, and methods described herein are 
intended to be representative examples of the invention, and it will be understood that the 
scope of the invention is not limited by the scope of the examples. Those skilled in the art 
will recognize that the invention may be practiced with variations on the disclosed 
structures, materials, compositions and methods, and such variations are regarded as 
within the ambit of the invention. 
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We claim: 

1 . A compound of Fomiula (I) 




(I) 

wherein 

and are independently H, Ci-Ce alkyl. or C^Cg cydoalicyl; 
L is a linker and selected from 
-(CH2)m-X-. 
-Y-(CH2X.-X-. 
and 

J[CH2)p 

(CH2)c 
wherein 

X is selected from the group O, S. S(=0), and S(=0)2, 

Y is selected from the group O, NR®, S, S(=0), and S(=0)2, 

mis 1,2, or 3, 

nis2, 3, or4, 

tisOorl, 

pis 0,1,2, or 3. 

q is 1,2, 3, or 4, 

wherein the sum of p and q is 1, 2, 3, or 4; 
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Ar is selected from the group phenyl and a 6-membeired heteroaryl ring containing up to 
three N atoms, 

said Ar being optionally substituted at any available position by 1 to 5 
independently selected groups, 
and 

optionally fiised to a 5- or 6-membered saturated cart)ocyclic ring, 
a 5- or 6-membered unsaturated carbocyclic ring, or 
a 5- or 6Hiiembered heterocyclic ring containing up to 3 additional 

heteroatoms selected from N, O, and S, 
wherein 

said frjsed ring may be optionally substituted at any 
available position by 1 to 4 independently selected R"^ 
groups; 

R^is selected from 

• hydroxy, 

• SH, 

• halo, 

• CN, 

• NO2, 

• C(=0)OH. 

• C(=0>OCi-C6alkyI, 

• C(=0)-OC3-C6cycloalkyl, 

• NR^R^ 

• C(=0)NR^R^ 

• C(=S)NR^R^ 

• CrCealkyI optionally substituted with halo, OH, NR^R^ or Ci-Cs alkoxy. 

• Ci-CehaloalkyI, 

• Ci-Cs alkoxy, 

• Ci-CethioalkyI, 

• Ca-Cealkenyl, 

• CrCehaloalkoxy, 

• Cs-Ce cycloalkyi, 

• Ca-Cscycloalkoxy, 
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• phenoxy optionally substituted on the phenyl ring with halo, Ci-CealkyI, or Ci-Ce 

alkoxy, and 

• a mono or bicyclic ring radical selected from the group consisting of 

a) phenyl optionally fused to 

a 5- or 6-membered saturated or partially unsaturated caribocylic 
ring, or 

a 5- or S-membered saturated or partially unsaturated 

heterocyclic ring containing from 1-3 heteroatoms selected 
from N. O. and S, 

b) a 5- or 6-membered heterocyclic ring radical containing up to 4 
heteroatoms selected from N. O, or S, optionally fused to 

a 5- or 6-membered saturated or partially unsaturated 
carbocylic ring, or 

a 5- or 6-membered saturated or partially unsaturated 
heterocyclic ring containing from 1-3 heteroatoms selected 
from N, O, and S, 

said mono or bicyclic ring radical being optionally substituted with up to 
5 groups independentty selected from 

• halo, 

• hydroxy, 

• oxo, 

• CN. 

• Ci-Cealkyl optionally substituted with halo, OH, NRW, or Ci-Ce 

alkoxy; 

• Ci-CehaloalkyI, 

• Ci-Ce alkoxy, 

• CrCettiioalkyI, 

• Ci-Cehaloalkoxy, 

• Cg-Cs cycloalkyi, 

• CyCacycloalkoxy, 

• Ci-Ceacyl. 

• C(=0)OH, 

• CH2C(=0)0H. 

• NR^R^ 

• C(=0)NR^R^, 

• C(=0)0Ci-C6alkyl, and 
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• C(=0)OC3-C6cydoalkyl; 

R"^ is selected from 

• oxo, 

• hydroxy, 

• halo. 

• CN. 

• NR^R^ 

• Ci-CealkyI optionally substituted with OH, NR^R^, or Ci-Ce alkoxy, 

• Ci-Cehaloalkyl. 

• Ci-Ce alkoxy, 

• Ci-CethioalkyI, 

• Ci-Oehaloalkoxy, 

• C3-C8 cycloalkyi, and 

• CVCscycloalkoxy; 

R^ is selected from 

• H, 

• CrCealkyloptionany substituted with Cs-Ce cycloalkyi, 

• Ci-CeBcyl, 

• t>enzyl optionally substituted with hab, Ci-Ce alkoxy, (Ci-C6)alkyl, CN, NH2, 

N[(CrC3)alkyl]2, NO2, orCFg. 

• C3-C6 cycloalkyi, and 

• C{=0)0Ci-C6alkyl; 

R° and R^are independently selected from 

• H. 

• Ci-Cealkyl optionally substituted with CrCe cycloalkyi, 

• Ci-Ceacyl, 

• benzyl optionally substituted with halo, Ci-Ce alkoxy, (Ci-C6)alkyl, CN, NH2, 

N[(Ci-C3)alkyl]2. NO2. or CF3, 

• C3-C6 cycloalkyi, and 

• phenyl optionally substituted with hab, Ci-Ce alkoxy, (Ci-C6)alkyl, CN, N[(Cr 

C3)alkyl]2, N02.orCF3, 

or 

R^ and R^ may be taken together with the nitrogen atom to which they are attached to 

form a &* or 6Hfnembered heterocyclic ring optionally intenrupted by NR^ or O; and 
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pharmacologically acceptable esters and salts thereof; 

provided that when L is -Y-(CH2)n-X-, X Is O, Y is O, and Ar Is phenyl: then 
cannot be a hydroxy group in the meta position relative to the attachment point of 
L on the phenyl ring. 

2. The compound of claim 1 , wherein 

and R^ are Independently H or Ci-Ce alkyi; 
L is a linker and selected from 
-(CH2)m-X-.and 
.Y-(CH2VX-, 
wherein 

X is selected flx)m the group O. S, S(=0). and S(=0)2. 
Y is selected from the group O, NR®, S. S(=0), and S(=0)2, 
m is 1, 2, or 3, 
nis2, 3, or 4; 

Ar is phenyl optionally substituted at any available position by 1 to 5 independently 
selected R^ groups, 
and 

optionally fused to a 5- or 6Hnembered saturated carbocyclic ring, 
a 5- or 6-memt)ered unsaturated cart)ocyclic ring, or 
a 5- or &-membered heterocyclic ring containing up to 3 additional 

heteroatoms selected from N, O, and S. 
wherein 

said fused ring may be optionally substituted at any 
available position by 1 to 4 independently selected R^ 
groups; 

and 

m, n, R^ R*. R®, R®, and R^ are as defined in claim 1. 
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3. The compound of claim 1 , wherein 

and are independently H or Ci-Ce allcyl; 
L Is a linker and selected from 
^CHzWX-.and 
-Y-(CH2VX-. 
wherein 

X is selected from the group O, S, S(=0), and S(=0)2, 
Y is selected from the group O. NR*, S. S(=0). and S(=0)2. 
mis 1,2, or 3. 
n is 2, 3, or 4; 

At is a 6-membered heteroaryi ring containing up to three N atoms, optionally 
substituted at any available position by 1 to 5 independently selected R^ 
groups, 
and 

optionally fused to a 5- or 6-membered saturated carboc^clic ring, 
a 5- or 6-membered unsaturated cart)ocyclic ring, or 
a 5- or e-membered heterocyclic ring containing up to 3 additional 

heteroatoms selected from N, O, and S, 
wherein 

said fused ring may be optionally substituted at any 
available position by 1 to 4 independently selected R"^ 
groups; 

and 

m, n, R^ R^, R^, R®, and R^ are as defined in daim 1. 

4. The compound of claim 1 , wherein 

R^ and R^ are independently H or CrCe alkyi; 



Lis -Y-KCHzVX-. 
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wherein 

XisO. 

Yis O; 

At Is phenyl optionally substituted at any available position by 1 to 5 independently 
selected groups; 

and 

n, R^, R®, and R^ are as defined in dalm 1 . 

5, The compound of claim 1. wherein 

R^ and R^ are independently H or Ci-Ce alkyl; 

Lis -Y-<CH2kX-. 

wherein 

XlsO, 

YisO; 

Ar is phenyl optionally substituted at any available position by 1 to 5 independently 
selected R^ groups, 
and 

fused to a 5- or 6-membered saturated carbocydic ring, a 5- or 

6>membered unsaturated cart>ocyclic ring, or a 5- or 6-membered 
heterocyclic ring containing up to 3 additional heteroatoms selected 
from N, O. and S, 
wherein 

said fused ring may be optionally substituted at any 
available position by 1 to 4 independently selected R"* 
groups; 

and 

n, R^, R^. R^, and R^ are as defined in claim 1 . 
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6. The compound of claim 1 , wherein 

and are independently H or Ci-Ce alkyi; 

Lis "Y-<CH2VX., 

wherein 

X is O. 

YlsNR**; 

Ar is a 6HfTiembered heteroaryl ring containing up to three N atoms, optionally 
substituted at any available position by 1 to 5 independently selected 
R^ groups; and 

n, R^. R^ R®, and R^ are as defined in claim 1. 

7. The compound of daim 1 , wherein 

R^ and R^ are independently H or Ci-Ce alkyl; 
Lis 

J[CH2)p 

>-(CH2)t-X-f- 

(CH2X, 

wherein 

Xis O; 

At is a 6-membered heteroaryl ring containing up to three N atoms, optionally 
substituted at any available position by 1 to 5 independentiy selected 
R^ groups, 
and 

optionally fused to a 5* or Gnmembered saturated carit>ocyclic ring, 
a 5- or 6-membered unsaturated carbocyclic ring, or 
a 5- or 6HTiembered heterocyclic ring containing up to 3 additional 

heteroatoms selected from N, O, and S, 
wherein 



'4 
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said fused ring may be optionally substituted at any 
available position by 1 to 4 independently selected 
groups; 

and 

P. q, t R^, R"*, R^ and R^ are as defined in claim 1, 

8. The compound of claim 1 , wherein 

R^ and R^ are independently H or Ci-Ce alkyi; 

Lis-(CH2WX-, 
wherein 
Xis O; 

Ar is a 6-membered heteroaryl ring containing up to three N atoms, optionally 
substituted at any available position by 1 to 5 independently selected 
R^ groups, 
and 

optionally fused to a 5- or 6Hnembered saturated carbocyclic ring, 
a 5- or 6-membered unsaturated carbocyclic ring, or 
a 5- or 6-membered heterocyclic ring containing up to 3 additional 

heteroatoms selected from N, O, and S, 
wherein 

said fused ring may be optionally substituted at any 
available position by 1 to 4 independently selected R^ 
groups; 

and 

m. R^ R^, R^ and R^ are as defined in daim 1 

9. The compound of claim 1 selected from the group consisting of 

({1 S)-5-{2-[(3-methyl-7-propyl-1 ,2-benzisoxazol-6-yl)o)cy]ethoxy}-2,3-dihydro-1 H- 

inden-1-yl)acetic acid; 
2-((1 S)-5-{2-[6-(4-acetylphenyl)(2-pyridyl)lethoxy}indanyl)acetic acid; 
2-{(1 S)-5-[3-(3,7-dimethylben20[d]isoxazol-6-yloxy)propoxy]indanyl}acetjc acid; 
2^(1S)-5-[3-(3-methyl-7i)ropylbenzDld]isoxa2a)l-6-yloxy)propoxy]indany^ 

add; 
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24M2W2H-ben2D[3.4-dl1.3^ioxolan-5-yl)(2-pyridyl))eth^^^ 
(2S)butanoic add; 

(2S)-2-((1 S)-5-{2-[6-(4^thylphenyl)(2i)yridyl)]ethoxy}indanyl)butano acid; 
2-[(1 S)-5-(34[2-<4-ethylphenyl)-5-methylpyrimidin-4-yI]methyla 

indanyQacetic add; 
2-((1 S)-5-{3-[(2-(2H-benzo[3,+<l]1 ,3KJioxolen-5-yl)-5-methylpyrimidirHl-yl) 

methylamino]propoxy}indanyl)acetic add; 
2-[(1S)-5-(3^2^Tiethyl-H3-{trifluoromethyl)(1 ,2,^^ 

propoxy)indanyr|acetic add; 
2-^(1S)-5-[3-{{2-[4-(tert-butyl)phenyll-5-methylpyrimidin 

propoxy]indanyl}acetic add; 
2-((i S>-5-{3-[2-propyl-4-{trifluoromethyl)phenoxy]propoxy}indany^ add; 
24(iS)-5-[3-(methyl{5-methyl-2-[4-(methylethyl)phenyapyrimidi^^ 

propoxy]indanyl}acetic add; 
2-[(1S>-5-{3-{I2-(4-ethoxyphenyl)~5HTiethylpyrimidin-4-y^^ 

pR:}px>xy)indanyl]acetic add; 
2-[{1S)-5-(3-{[2-^4-ethoxyphenyl)-5HTiethylpyrimidin-4-yl]m 

propoxy)indanyl]acetic add; 
2-[(1 S)-5K34[5-fluoFO-2K4-methoxyphenyl)pyrimidin-4-yQme 

propoxy)indanyqacetic add; 
24(iS)-5H;3-({5-flLiort)-2-[4-(methylethyl)phenyQpyrim 

propoxy]indanyl}acetic add; 
2^(1S)-543-[(2-<2H4)en20[3,4Kqi,3-dioxolan-5-y^ 

methytamino]propoxy}indanyl)acetic add; 
((1S>^344-(4-ethyl-1,34hiazol-2-yl)-2-propylpheno^^ 

1H-inden-1-yl)acetic add; 
2-((1S)-5-{3H[4-(5-acetyM-methyl(1 .3-thfazol-2-yl))-2-propylphenoxyl 

propoxy}indanyl)acetic add; 
2-[(1S>-5-(3-{4-[4-(tert43Utyl)(1>thia2Dl-2-yl)l-2i^^ 

indanyQacetic add; 
2-(4-{3-[(1 sy^ -(carboxymethyl)indan-5-yloxy]propoxy^3-propylphenylH^ 

1,3-thiazole-5-carboxylic add; 
2-[(1 S)-5-(3^2-propyl-4-[4-(trifluoromethyl)(1 ,3-thiazol-2-yl)lphenoxy}propoxy) 

indanyl]acetic add; 

2-{(1S)-5^3-(2-propyl-4K4,5,6-trihydrocydopenta[1 ,2-d]! .3-thiazol-2-yl)phenoxy) 
propoxy]indanyt}acetic add; 

223 



wo 2004/058174 



PCT/US2003/040842 



2-<4^3-[(1 S)-1-(cartx)xymethyl)indan-5-yloxy]propoxy}phenyl>^ .3- 

thiazole-5-carboxylic add; 
2-((1 iS)-5-{3-[4-(4.5-dimethyl(1 ,3-thiazol-2-yl))phenoxy]propoxy}lndanyl)acetic 

add; 

2-((1 S>-5-{3-[4-<4-methoxy(1 ,3-thia2ol-2-yl))pheno>cy]propoxy}indanyl)acetic add; 
24(1S)-5-[3-(4-(4.5.6J-tetrahydrobenzothia2ol-2-yl)phenoxy)pro 

indanyl}acetic acid; 
2-((1 S)-5-{3-[4-{4-ethoxy(1 .3-thiazol-2-yl))-2-propylphenoxy]propoxy} 

indanyl)acetic add; 
2-{{1S>-5-[3-(2-propyl-4^4,5,674etrahydroberizothiazol-2-yl)pheno^^ 

propoxy]indanyl}acetic add; 
2-((1S)-543K4-(4^thoxy(1>thiazol-2-yl)^2-methoxyphenoxy^ 

propoxy}indanyl)acetic acid; 
2-((1 S)-5-{3-[4-{4,5-dimethyl(1 .3-thiazol-2-yl))-2-methoxyphenoxy] 

propoxy}indanyl)acet'c acid; 
2-{(1 S)-5-[3-(2Hiiethoxy-4-(4,5.6-trihydrc)cydopenta[1 ,2-d]1 .3-thiazol-2-yl) 

phenoxy)propoxy]indanyl}acetic add; 
2-[(1 S)-5-(3-{2-methoxy-4-[4-(methylethoxyX1 .3-thia2Dl-2-yl)]phenoxy} 

prop'oxy)indanyl]aoetic add; 
[(1S)-5-(34[5^4,5Kllmethyl-1>thia2i)l-2-yl)-2i>y^^ 

1 H-inden-1-yQacetic add; 
2-((1 S)-5-{3-[4-(4-ethyl{1 ,3-thiazDl-2-yl))-2-methoxyphenoxy]propoxy} 

indanyl)acetic add; 
24(1S)-5^3-(2Hrnethoxy-4-{4,5.674etrahydroben^thiazol^^^ - 

phenoxy)propoxy]indanyi}aoetic add; 
2-((1 S)-5-{3-[4-{5-aoetyl-4Hrnethyl(1 .3-thiazol-2-yl))-2-methoxyphenoxy] 

propoxy}indanyl)acetic add; 
2-<(1S)-&^3-[5-(5-acetyl-4-methyl(1>thiazol-2-yl)X2-pyridy^ 

propoxy}indanyl)acetic add; 
2-((1 S)-5-{3-[5-{4-ethyl(1 >thia2Dl-2-yl)K2-pyridyloxy)]prDpoxy}indanyl)acetic 

acid; 

24(1S)-5-[3-(4-(4,5,67-tetrahydrobenzoxazol-2-yl)phenoxy)propoxy] 

indanyl}acetic add; 
2-^(1S^5-{3-[2-methoxy-4-(4-metho)cy(1>thiazol-2-yl))pheno^^ 

propoxy}indanyl)acetic add; 
2-K1S)-5-(3^2^4-fluorophenyl)-6-methylpyrimldin-4-yl]methyl^ 
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propoxy)indanyl]acetic acid; 
2-[2-(4-{3-[(1 S)-1 Kcarboxymethyl)indan-5-yloxy]propo)cy}-3-propylphenyl)-1 ,3- 

thiazoM-yOacetlc acid; 
2-((1 S)-&^3-[4.(4^thoxy-5-methyl(1 ,3-thiazol-2-yl)>-2-propylphenoxy] 

propoxy}indanyl)acetic add; 
2^(1S>-5^3^4-[5-(N.NKlimethylcarbamoyl)-4-me*^^ 

propylphenoxy)prDpoxy)indanyllacetic acid; 
2-{(1S)-5^3-(2-propyl^5,67-trihydix>2H-pyrano[2.3Kl]1>thlazol^^^ 

yl)phenoxy)propoxy]indanyl}acetic acid; 
2-[(1S)-5-(34[2-(4-cydohexylphenyl)-6-methylpyrimidif>4^ 

propoxy)indanyl]acetic acid; 
24(1S>543-(2-methoxy-4-(4.5,67-tetrahydrDben20xazol-2-yl)phe 

propoxy]indanyl}acetic acid; 
2-((1 S)-5-{3-[4-(4-ethyl(1 ,3-oxazol-2-yl))-2-propylphenoxy]propoxy}indanyl)acetic 

add; 

2-{(1S>-5-[3-(2-propyl^4,5,67-tetrahydrobenzoxa2ol-2-yl)phenoxy) 

propoxy]indanyl}acetic acid; 
24(1S)-5K3-{4-[4-(methylethoxy)(1>thiazol-2-yl)]-2-propylphen^^^ 

prQpoxy)indanyl]acetic acid; 
2-{(1 S)-5-[3-<2-propyl-4-(1 ,3-thfazol-2-yl)phenoxy)propoxylindanyl}aoetic add; 
2-<(1S>5H3^4-(5-acetyl-4-methyl(1.3K)xazDl-2-yl)>-2-pro^^^ 

propoxy}indanyl)acetlc acid; 
2-((1 S)-5-{M4-(4^yl(1 .3-oxazol-2-yl)>-2-methoxyphenoxy] 

propoxy}indanyl)acetic acid; 
2-{(1 S)-5-[3-{2-methoxy-4-(1 ,3-thiarol-2-yl)phenoxy)propoxy]indanyl}acetic add; 
2-((1S>-5^3-[4-(4-ethoxy-5-methyl(1>thiazo|.2-yl)>-2Hn^ 

propoxy}indanyl)acetic acid; 
, 2K(1S>-5H3-(2HTiethoxy-4K5.67-trlhydro-2H-pyrano[2.3<n 

phenoxy)propoxylindanyl}acetic add; 
2-{(1 S>-5-[3-(4-phenoxy-2-propylphenoxy)propoxy]indanyl}acetic add; 
2-((1S)-5-{3^4-(5,5KJimethyl-7^xo(4,5.6-trihydrobenzothi^ 

propylphenoxy]propoxy}indanyl)acetic add; 
2-{(1 S)-5-[3-(4-benzothiazol-2-yl-2-methoxyphenoxy)propoxylindanyl}acetic add; 
24(1S)-5-[3-(2-^thoxy-4-{4,5,6J4etrahydrobenzothiazol-2-yl)^^^ 

propoxy]indanyl}acetic add; 
24(1S)-5-[3-(2"propoxy-4-(4,5,67-tetrahydrobenzothiazol-2^^ 
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propoxy]indanyl}acetic acid; 
24(1R)-5-[3K2-propyM^5,67-trihydro-2H-pyrano[2.3^^ 

phenoxy)propoxy]indanyl}acetic acid; and 
[{1 S)-5^{3-[4-(6,7-<Jihydro-5H-pyrano[3.2-d][1 .3]thia2ol-2-yl)-2- 

propylphenoxy]propyl}sulfanyl)-2,3-dihydro-1 H-indei>1-yl]aceac acid. 

10. A pharmaceutical composition comprising a therapeutically effective amount of one 
or more compounds of claim 1 in combination witii a pharmaceutically acceptable 
carrier. 

11. A pharmaceutical composition comprising a ttierapeuticalty effective amount of one 
or more compounds of claim 1, in combination with a phamiaceutically acceptable 
canier and one or more phamiaceutical agents. 

12. The pharmaceutical composition of claim 1 1 , wherein said phamiaceutical agent is 
selected from the group consisting of PPAR agonists, sulfonylurea drugs, non- 
sulfonylurea secretagogues, a-glucosidase inhibitors, insulin sensitizers, insulin 
secretagogues, hepatic glucose output lowering compounds, insulin, anti-ol)esity 
agents, HMG CoA reductase Inhibitors, nicotinic acid, bile acid sequestirants, fibric 
acid derivatives, and anti-hypertensive agents. 

13. A composition comprising an effective amount of one or more compounds of claim 1 
in combination with an inert cam'er. 

14. A method of treating diabetes comprising ttie step of administering to a subject in 
need thereof a therapeutically effective amount of a compound of daim 1 . 

15. The method of claim 14, wtierein said diabetes is selected from the group consisting 
of type 1 diabetes, type 2 diabetes, maturity-onset diabetes of the young, latent 
autoimmune diabetes adult, and gestational diabetes. 

16. A method of treating Syndrome X comprising tiie step of administering to a subject 
in need thereof a therapeutically effective amount of a compound of claim 1 . 

17. A method of treating diabete&related disorders comprising the step of administering 
to a subject in need thereof a therapeutically effective amount of a compound of 
daim 1. 

18. The mettiod of daim 17. wherein said diabetes-related disorder is selected from the 
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group consisting of hyperglycemia, hyperinsulinemla, impaired glucose tolerance, 
Impaired fasting glucose, dyslipidemia, hypertriglyceridemia, and insulin resistance. 

19. A method of treating obesity comprising the step of administering to a subject in 
need thereof a therapeutically effective amount of a compound of claim 1 . 

20. A method of treating cardiovascular diseases comprising the step of administering 
to a subject in need thereof a therapeutically effective amount of a compound of 
claim 1. 

21 . A method of treating diabetes comprising the step of administering to a subject in 
need thereof a therapeutically effective amount of a compound of claim 1 in 
combination with one or more pharmaceutical agents. 

22. The method of claim 21, wherein said phamiaceutical agent is selected from the 
group consisting of PPAR agonists, sulfonylurea drugs, non-sulfonylurea 
secretagogues, a-glucosidase inhibitors, insulin sensitizers, insulin secretagogues, 
hepatic glucose output lowering compounds, insulin, and anti-obesity agents. 

23. The method of daim 22, wherein said diabetes is selected from the group consisting 
of type 1 diabetes, type 2 diabetes, maturity-onset diabetes of the young, latent 
autoimmune diabetes aduK. and gestational diabetes. 

24. A method of treating Syndrome X comprising the step of administering to a subject 
in need thereof a therapeutically effective amount of a compound of daim 1 in 
combination with one or more pharmaceutical agents. 

25. The method of daim 24, v^reln said pharmaceutical agent is selected from the 
group consisting of PPAR agonists, sulfonylurea drugs, non-sulfonylurea 
secretagogues, a-glucosidase inhibitors, insulin sensitizers, insulin secretagogues, 
hepatic glucose output lowering compounds, insulin, and anti-obesity agents. 

26. A method of treating diabetesnrelated disorders comprising the step of administering 
to a subject in need thereof a therapeutically effective amount of a compound of 
claim 1 in combination with one or more pharmaceutical agents. 

27. The metiiod of claim 26, wherein said diabetes-related disorder is selected from the 
group consisting of hyperglycemia, hyperinsulinemla, impaired glucose tolerance, 
impaired fasting glucose, dyslipidemia, hyperbiglyceridemia, and insulin resistance. 
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28. The method of claim 27. wherein said phamriaceutical agent is selected from the 
group consisting of PPAR agonists, sulfonylurea drugs, non-sutfonylurea 
secretagogues, a-glucosidase inhibitors, insulin sensitizers, insulin secretagogues, 
hepatic glucose output lowering compounds, insulin, and anti-obesity agents. 

29. A method of treating diabetes. Syndrome X, or diabetes-related disorders 
comprising the step of administering to a subject in need thereof a therapeutically 
effective amount of a compound of claim 1 in combination with one or more agents 
selected from the group consisting of HMG CoA reductase Inhibitors, nicotinic acid, 
bile acid sequestrants, fibric acid derivatives, and anti-hypertensive agents. 

30. The method of daim 29. wherein said diabetes-related disorder Is selected firom the 
group consisting of hyperglycemia, hyperinsulinemia, impaired glucose tolerance, 
impaired fasting glucose, dyslipidemia, hypertriglyceridemia, and Insulin resistance. 

31. The method of any one of claims 21 to 30, wherein the compound of claim 1 and 
one or more pharmaceutical agents are administered as a single pharmaceutical 
dosage formulation. 

32. A method of treating or preventing secondary causes of diabetes comprising die 
step of administering to a subject In need ttiereof a therapeutically effective amount 
of a compound of claim 1 . 

33. The method of claim 32, wherein said secondary cause is selected from flie group 
consisting of glucocorticoid excess, growth honnone excess, pheochromocytoma, 
and drug-induced diabetes. 

34. A method of tifeating or preventing secondary causes of diabetes comprising the 
step of administering a subject in need thereof a therapeutically effective amount of 
a compound of claim 1 in combination with one or more pharmaceutical agents. 

35. The method of claim 34. wherein said phamriaceutical agent is selected from the 
group consisting of PPAR agonists, sulfonylurea drugs, non-sulfonylurea 
secretagogues. a-glucosidase inhibitors, insulin sensitizers, insulin secretagogues, 
hepatic glucose output lowering compounds, insulin, and anti-obesity agents. 

36. A metiiod of stimulating insulin secretion in a subject in need thereof by 
administering to said subject a compound of claim 1. 
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37. Compounds according to claim 1 for the treatment and/or prophylaxis of diabetes 
and diabetes-related disorders. 

38. Medicaments containing at least one or more compounds according to claim 1 in 
combination with at least one pharmaceutically acceptable, phamnaceuticaliy safe 
canierorexcipient. 

39. Use of compounds according to claim 1 for manufacturing a medicament for the 
treatment and/or prophylaxis of diabetes and diat>etes-related disorders. 

40. Medicaments according to claim 38 for the treatment and/or prophylaxis of diat>etes. 
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